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EVEREADY BATTERIES do one 
thing. And do that well. They pro 


duce electrical energy—long-last 
ing, hard-hitting electricity ready 
to transform itself into brilliant 


light or driving power at the tur 
of the switeh. ALL Eveready Bat- 
teries last longer — because they 
= are made to regenerate fresh 

power when not in use. Re 
her the name—Eveready. Ask fo 
it, Get it! 

Eveready Dry Batteries h: 
singletrack mind. Their on: 
of success in life is to produce 
hotter sparks and more of the:n. 
When Eveready Dry Batteries are 
not working they restore their 

iy these b 
last 40 long. Use the Eveready No. 
6 dry cell in the house for hells, 
buzzers, electrical experiments 
and motors. The Eveready Hot 
Shot in its water-proof steel case 
laughs at rain and weather. 

When your flashlight goes di 
—sthove a charge of Eveready co: 
centrated daylight down the tv 


Eveready Flashlight Batteries will 


flood dark places with dazali 
vealing light—eost only 10 cents 
each at stores everywhere. 
NATIONAL CARBON €O., IN 


New York [ITH @ San Francisco 


Unit of Unten Carbide and Carbon Corporation 
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What does it matter... if you 
are not the first owner of your 
CADILLAC: LASALLE 


They Are Built to Last a Life-time 
And Never Lose Their 


‘ANY who have longed for 

4 Cadillac, are today find- 
ing that wish fulfilled in a Cad- 
illac, or in a Cadillac-built La 
Salle, that has passed from the 
hands of its first owner. 


Such purchases represent the 
exercise of common sense judg- 
ment, because Cadillac and La 
Salle cars are built to last a life- 
time—with just reasonable care. 


No other cars offer the same 
advantages of long-life per 
formance, because no others 
are powered with the famous 
Cadillac-La Salle 90-degree, 
V-type, 8-cylinder motor —by 
Jong odds the simplest and 
most dependable of all types 
of Eights. General Motors engi- 
neers, laboratories and te: 


ing grounds, as well as hun- 
dreds of thousands of Cadillacs 
and LaSalles in owners’ hands, 
have completely demonstrated 
this to be true. 


Purchasers thus realize that it 
does not matter at all if they do 
not happen to be the first owner, 
for they know that Cadillac 
and La Salle cars never lose 
that identity which distin- 
guishes them from all other 
fine cars. 


Back of this confidence in Cad- 
illac and La Salle is the com- 
plete assurance of absolutely 
fair dealing, no matter what 
make of used car may be 
selected, because Cadillac-La 
Salle dealers also exercise com- 
mon sense business judgment. 


Identity 


They know good will is their 
greatest asset. They want the 
buyer satisfied, because they 
want him to return—perhaps, 
eventually, to buy a new 


They know good will inspires 
many customers to recommend 
the Cadillac-La Salle dealer to 
their friends who want good 
used cars. 


Because the Cadillac-La Salle 
dealer occupies an advan- 
position his used car 
large, varied and well- 
conditioned. These cars are 
reasonably priced because no 
Cadillac-La Salle dealer is forced 
to take trade-ins at fictitious 
values. It’s well worth your 
while to investigate these 
statements. 


CADILLAC MOTOR CAR COMPANY 


Division of General Motors Corporation 


Detroit, Michigan 


Dealers Conveniently Located 


Oshawa, Canada 
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KK 
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reat inventors is em- 
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bellish our great cities 
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| Imposing a Saving Sentence 
On a SPENDTHRIFT 


| 
| 
| By WALLACE AMES, Financial Editor 


I 
\HE usual mess of monthly Wills had 
arrived, checks were drawn and the 
accounts paid. In addition to the 

current “household bills there were a 

number of extras representing Christmas 
| presents Baliday expenacs and one ot two 
| lusuries which Mr. and Mra. Matthews 
| had allowed themselves. 

‘Allin all, after the bills were met there 
was just enough left in the bank account 
to see the family through until next 
payday. 

sme old story.” 


remarked Mrs. 


ng anything to our 
fas the same all through 
t thing we know another 
slip by and we won't be 
ty Ser of then wa ae nw. He fer 
we actually get, 0 
ed 


| “Not very far.” replied Ralph M: 
thems, 


the Company as a start 
this year. But every month during 
| 1987 one thing or another took the mon 
Expenses, expenses, expenses, just like a 
of wolves. seem waiting to #1 


vgh the year, we spent 

thing or another the 

ought to have put aside for the future. 

‘And it was the same the year before, and 
Wh 


just depicted. 

ith, John Max- 

well and his wife were also settling their 
monthly accounts. As the first order of 

business, Maxwell drew a check to a 

\ding and Joan association. 

‘Did you see this notice from the B. & 
L., Olive?” asked John. “It says. that 
aller the current payment our shares ma- 
ture. We have been making these $75 
monthly payments now for a little over 
11 years. According to my account we 


have paid in a total of $10,200 . « 
now we are going to get back $13,000 
What a Jot of money!” exclaimed 
Olive Maxwell. “What will we do with 
OF course, we have known it was 
coming some day, but now that the day 
has almost arrived, Iam overwhelmed 
with the thought of having so much 
money.” 

“T have been wondering myself what 


to do with the money,” replied John, 
“and Thave an idea to suggest. We are 
getting along nicely now, and do not need 


to draw on the income from our #15,000 


pay 8000 a veur, oF 875 
a month. Why not use that to start 
new series of B. & 1, shares? When 
they mature we will get another #19, 
(000, making $80,000 in all gained from the 
cy ve now saved. ‘That will 
puit_us on easy 

“That's peach of an ides,” Olive 
Maxwell agreed, 

Both Matthews 
aboot the sume salary. 5 . both fainiies 
‘maintained about the same seale of living, 

Phere was only one important difference 
in the two as far as progress in get 
‘ahead was concerned: ‘The Matthews 
tried to save without a plan: the Maxwells 
saved with a plan. The Matthews saved 
what was left, anything, after sa 


all their spending desires; the Maxwells 
sare tn kept thei spending within 
svhat remained 

People who find it difficult to get abend 


with regularity usually manage to pay 
reat and honsehold bills each month, 

do not put their savings and 
ms in the same class with 
monthly expenses... as a regular 
mouthly: change aga aman 


ncome na current 
expenses. 

For those who experience difficulty in 
saving with regularity. the Building & 
Lean plan is an admirable one to adopt. 
It demands regularity 
handsome. re ot 
dlemands regularity not for just a year, 
boot for a number of years, wnt the 
moat saved, and the neomeit produces 
‘amounts to a worthwhile stem. 

\ding & Loan plan originated 
ogo. (Ceatinad en pts 8) 
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Imposing a Saving Sentence 
on a Spendthrift 


(Continued from page 6) 


primarily as a means of aiding people to 
bv thle homes, But, amotio bere 
fo achieved immense popularity among 
people who want to save money. “While 
tnd Toa asssiations vary in 
certain respects, lowing points ap- 
ply more oF ess to all of them. 
pc fmdamental of all associations is 
ir co-operative character. ‘They oper- 
‘ate on a very economical basis, have very 
He overead, and ol ‘sharcholders 
ipate on the same basis, acconding 


{othe number of their shares, in the 
profits derived from loaning money to 
Property owner 

his eo-0 
holders to 


ative feature enables share- 


wm ne igre assearioosanes 
ne may deposit as little as 85 a mon 
usin amen sebalantle. Onrguar 
shures itis necessary to deposit the sane 
‘amount each month. Many associations 
impose small fines on delinquents but 
these fines are used to swell the profits of 
all shareholders. ‘The te monthly 
deposits of sharebolders is kept invested 
in teal estate mortgages. Tuterest is not 
credited to shareholders’ accounts month- 
ly, or quarterly, as in a bank, but is re- 
inated ad the compounded, All the 
its are paid at one time, wh 
mature. Bach share matures at 
8200, ‘reprventing approximately 8138 
savings and 862 (The exact fig- 
ing to the profits the 
association gains from its 

‘Many associations also sell 
or “income” shares. These permit out- 
right investment of such sums as $100, 
#200, etc., and pay a stated rate of 
terest—134% to 0%, according to the 
association. 

‘Building and Loan associations are sub- 
fF to state banking regulations and en- 

an honorable safety record. ‘The B. 

plan is fundamentally sound and the 
protethon to uharealders compare wit 
Other safe financial institutions. 

The great popularity of Building and 
oan is indicated by these figures: Por 
the year ended December 81, 1927 there 
were 12,710 local building and loan. asso- 
Gallons belonging tothe Vaited States 
tions; they. had a total of 11,305,000 
investors, whose savings and profits up to 
that date amounted to $7,062,525,000, 

“The rapid growth of these associations 
ta the bat ie yas shows By cone 
paring the above figures with those apply 
ing to December $1, 1923, at which time 
there were 10,744 associations with a total 
membership of 7,202,880, whose savings 
and profits up to that date amounted to 
$8,042,990,880, 

‘The outstanding usefulness of a build- 
ing and Joan account isthe fact that it 
makes, saving compulsory it forces 
individual to save regularly and to keep it 

(Continued on pape 8) 


POPULAR SCIENCE MONTHLY 


Avacation that lasts 


the rest of your life 


swooldyouliketoquit work 
tome day and starvouton a 

vacation forthe rest of your life? 

‘How would you like to pack your 
‘trunk, cash a good-sized check at 
the bask, pick up travelersmap 
aod decide which partof the word 
you would lke 1 visit ra 

(Or pethaps you would prefer to 
settle down ina cory cotage ia the 
‘mountains or by the sea—a com 
foreabeplae where you can spend 
the ret of your days jurt doing 
the things you've ted 
t0 do “when you bad tine 

Sounds attractive, docs’ itt 
Nomore work. Nomore wories, Nothing 
but ood times ahead, and of eourse, with 
all expenses pal 


‘The money question 
Bat where te the money coming from? 
Whol golag to pay yout expenses? 

‘The sewer i simple All you have 99 
dole to rearrange your present financial 
Ue atghly 


All you have to dois follow a sinple but 
definite plan, and by the time you are 
ready to retire and take that vacation the 
money will be waiting for you. 

‘This plan was devised by financial ex- 
perts Te has been tried out by thousands 
fof men and women. Itis backed by a 100 
nillion dollar Life Insurance Company’. 
Tris safe as a Government Bod. 

‘Theminute you make your first deposit 
on this plan, its benests begin. Your most 
important money worries disappear. You 
ook forward toa comfortable future. You 
know that you need only follow the plas 
19 be taken eare of financially. 


6) 


‘And if you should become permanently, 
disabled and unable to make further pay-” 
mentson your investment, there would be 
ro need for worry. Your payments would 
be made for you out of a special fund laid 
aside for that purpose. 


‘This Free Book explains it 
age, illurtrated bookl 
“How to Get the Things You Wa 
. Te tell not only. 
an income when 
you are 65, but how you can leave your 
hhome free of debt—how you ean send yout 
children to college—how you can create 
an ertate—how you can make sure your 
income will go on even though you should 
become totally ditabled—how you can 
leave an income for your family. 

‘The financial plan outline,‘ this book. 
{nso clear and so simple that & ean be un 
derstood at a glance. It is s0 sound, 40 
sensible, 60 logical that the minute you 
read about ityou will realize thatit works. 
Sead for your copy of the free book today. 
‘There is no obligation, 


PHOENIX MUTUAL 


LIFE INSURANCE COMPANY 


Home Ofct: Hartford, Comm... 


+ First Policy Lssued 1851 


1 Remas withan income when you 
me 6s. 
2 Leave your home fre of debe. 


3 Sexo your children to callege, 
4 Ceeare an estate. 


pat pe tao ely 


(eer lnsac jos ay 


Proesax MereatLirsTusvsance Co, 
397Ele Street, Hartford, Conn. 
Send me by mail, without oigation, 
eur eek “How to Ger tt 

mcs You Wax.” 


Here is the 
ANSWER 


to questions which 
bother many investors 
How can you tell what gives a 
first mortgage bond absolute 
safety? 
How can you get the highest in- 
came from your money, consist 
ent with safety? 
How can you select a safe invest 
ment house? 
How can you retire in 15 years on 
your present living budger? 
How can you get double the sav- 
ings bank interest rate or more, 
with all the convenience? 
How can you judge the security 
back of a hist mortgage bond? 
What is the history of the first 
mortgage bond in Chicago? 
Why can Cochran & MeCluer sell 
first_mortgage bonds in every 
state of the Union without sales 
ment 
Al of these questions and many others 


book, 
Bonds Are’ Made. 


your copy now. We'll plaly send jt. No 
your copy now. Wel gladly 


M‘Cluer Co, 


Eecabished 1681 
Newer a ons to any mvestor 
46 NORTH DEARBORN STREET 
‘Cheng 


New Products Wanted 
for Manufacture 


An engineering firm of long 
standing has been requested to 
arrange contacts between 
holders of patented products 
‘apd manufacturers seeking a 
‘itional lines to tanufac 


Cnty poten peda 


Sarees 
beet maser ri be eons Sab 
Saoepen oe 
Sa esoe 
Ea 


Address: P. 0. Box 486 
Grand Central Station 
New York City 
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up for a number of years, until his accu- 
ulations really amount to something. 
Another advantage is the fact that all 
profits are accumulated, re-invested and 
paid ia a lump. sum when the shares 
mature, instead of being paid in driblets 


‘The most important result of this feature 
is the liberal profit ‘ultimately paid to 
the investor. 


‘The Financial Department of Porvian 
Scizce Moxrux likes the building and 
Joan plan becaune it is» strong force in 
forming the regular saving habit, it pays 
the investor liberal mncome and ih a 
convenient method for both well-to-do 
people and those in moderate circum 
ances te provide for their financial fu- 

‘Most every community has one or more 
building and Joan associations, but those 
who do not live near one may invest by 
mail with any of the prominent associa 

in New York or elsewhere. 


To Help You Get Ahead 


HE Booklets lsed below will help every 
{amily i lying outs Goancal plan ‘They 
I be seat on reeer. 
‘Howto Build an Independent Income 
ig tile fnew tole by he Eh 
feorle of moderate maon may obtain facial 
“iy 58 Years of inyeatmont Sery- 
le’! scribes. the history of progres of the 
EH. Smith Company ar well at baking a3 
vagtive soggention ia font moragape ea este 
ode: May baie by sireing the owe 
‘tice of ‘the F. Ht Sith Compaty, Sat 
Bailing, Washington, D.C. 
‘The House Behind the Bonds reminds che 
Agvestar ofthe isportance, not oly of tadying 
the iavestent, ber of checking up the banker 
‘eho wfers fe Addrest: Faelity Bood Noe 
tage Co, 1188 New York Life Buldiog, Ch 
Ep, i 


avestment Trust from the lave; 
tor's "presents az explanation of 
ht form of renter ia eal dered 
terms, llerated with some teresting 
(of how the general investment trast will lp 
‘he man with $100 or more to get ahead. Pube 
lished for free distribution by Ucited States Fis. 
«al Corporation, so Broadway, New York. Atk 
them fee Book ee 1 
How to Retire in Fifteen Years is the story 
fle, sre sa deve method of xsl 
fog an estate and buildiog sn iodependent in- 
se which il 'sppore you the fs ehyow 
life on the basis of poor present i < 
Vite for the booklet to\ Cochran’ MClser 
Company, 46 North Deatbora Se, Chicago, I 
How to Get the Things You Want tlishow 
eof your 


reo 
‘The Guaranteed Way to Financial Inde- 
Pendence ellshow s deinite noctaly savings 
tan wl be oc 

Wine oe a 


‘The Making of a Good Investment clls 
tow 624% can be made on lovestment 1a First 
Moregage Boos in ons of $32, Sse, $250 S20 
and Stas; how the bonds are peomid. sn 
inv simple i is wo purchase them For 2 
ofthis Bootle address United Stace Moespe 
Bood Company, Limited, Detroit, Michigan. 


Bankers and eke merchant 
saeetpecernes 
ners and oping amare 
tod policemeny just everyone 
buys Fidelity Bonds. 


Why ? 


Because all prefer to invest their sur- 
plas fends in a manner that beings 
them the largest returns with 
‘greatest margia of safety. 


ee 
60, Chemical Bldg. $t Louis 
eres hide Stone 
ioteio Nat Dank Bide, Deer 

FIDBLITY MEANS KEUPING FAITH 


] WWoUED yon Hike to be, sure of 
receiving $1,500, $5,000, 
$10,000 or more—in 120 months? 


We will unconditionally guarantee 
it to you in this time. If you want 
$5,000, for example, you invest 
$31.50 monthly for’ the period 
specified or you can start with as lite 
tle as $9.45 monthly for « guaran- 
tee of $1,500, 
Write for booklet DIE gising farther 
etal ft fact 
"of more then $25,000/008 


HOME OFFICE: 
MINNEAPOLIS, MINN. 
net Notion te Pinelgal Cee 


February, 12 


An Investment Trust 
Rating Book 


fr Investors—Dealers | 
—Trust Officers 


This investment trust Rating 
Book, published by United States 
Fiscal Corporation, sets up a | 

ndard of comparison, or rat- 

for the bons prefered and 
common stocks of 27 general in- 
vestment trusts. Strictly comy pe 
able. statistics, compiled 
official and other reliable ae 
have been used. A summary of 
each company, including its lat- 
est available earnings statement 
is included, Investors ownii 
contemplating the purchase of 
vestment trust securities, aces 
and trust officers will find this a | 
valuable reference book. It will | 
be sent without charge to those 
applying on their business letter- 
head. Ask for booklet W 


Unrren Sates Fiscat 


Conroration 
20 teoadwny 


New York | 


Consider Bank 


and Frsurance Trusts in your plan 
for Financial Independence. Enjoy 
the iberal yield, security, diversiieae 
tion and other outstanding advan 
tages of this form of investment, 
trdinarily’ available only to large 


alt detsis of this Opportunity on 
‘Request 
E. A. Campbell & Soa 
hern Bui 
hi 


Tapa cree aude eel wing 
ead ipraceordance wits eS 


448 pp. 
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Don’t 


envy your friend’s fine car 


You, too, can enjoy a better 


! For the cost of a new low 


priced car, you can buy a quality car with only a fraction 
of its mileage used. This free book, "How to Judgea Used 
Car," tells you how to save money on your motoring, Last 
year millions of people bought used cars, 


Mail Coupon for 
FREE BOOK 


Cut your motoring expense by 
sending the coupon below forthis 
valuable free book. In it, experts 
who buy hundreds of cars for re- 
sale, tell you in plain words and 
pictures how to select any make 
‘of used carfromany dealer—show 
you what to look for and what to 
‘avoid. Get this money-saving in- 
formation fora2cstamp. You can 
‘easily save $200 by mailing this 
coupon NOW while used car 
prices are at their lowest level. 


1 


to the Public 
ised Car Sales 


Every used car is conapicuoualy marked 
with is lowest price in plain figures 
fd tha rice, Jt as the peice of ue 
‘ew cars i rigidly maintained. 

All Sudebaber antomobiles which are 
{old at CERTIFIED CARS have been 
‘properly reconditioned, and carry 4 
Soday guarantee for replacement of 
defective parts and free service on ad> 
jestment 

Every purchaser of a used car may 
drive it for five days, and then, if not 


125,000 people have saved money 


by mailing this coupon! 


Name. 
| Street 
c= 


| Tie STUDERAKER CORPORATION OF AMERICA | 
| Dep. 162, South Bend, Indiana 

Plense send we my copy of your valaable | 
fcce booklet, "Haw to Judge a Used Ca.” onl 


State. 


$ TUDEBAKER. 
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When they cut the pay roll 


—will you be hunting for 
another job? 


Ic usually comes like a bolt from the blue— 

‘You are called into the manager's office—he looks 
troubled, worried—reluctantly he explains that business 
isn’t holding up, he has more men than he needs. And 


‘what can he do? 


‘Suddenly it dawns on you that you're being politely 


told you're through! 


No more security for you—no more steady money 


coming in-and in Your pocket, perkape, only encogh 

ede ase sare sclling your 
(oxtre cus 

lili competion wth thousands of ober men i the 

same 


Make Sure of Your Future Now through 


Practical Home-Study Training 
HAT assurance is yours that when ritory 50 per cent—as did 1, A. Gould, 


the “axe” falls, ic will not hie you? 

‘What assurance is yours that if you are 
suddenly thrown out of employment— 
through no fault of yours—you can 
always get back in, atan attractive salary? 

‘Thousands of men—in every large 
city in America—are face to face with 
that problem now. 

‘Upon some the “axe’* has already 
fallen. They are trying as best they can 
to sell their services, yet they find them- 
selves faced with the fact thatthe market 
is flooded with men who can offer just 
as much as they. 


‘Men Who Are Never Fired 
—Steadily Promoted 


For thousands of others, however, 
the “axe” has not the slightest terror. 
Regardless of how drastically their em- 
ployers chop the payroll, they know they 
will steadily advance—either with the 
‘companies they now are serving or with 
others which need precisely what they 
have to offer. 

For how can it be otherwise? 

Suppose, for example, you could 
point to a cut of freight costs from 
four per cent of gross sales to two per 
cent, on a sales volume running into 
the millions—as did W. H. Story, expe- 
rienced, successful traffic manager for 
an Ohio corporation . . . 

Or suppose you could point to some 
twenty-seven suggestions you had already 

fo your company, representing 
savings from $20 to $75 daily—as did 
R. Hollingsworth, in charge of a 
shift of men atone of the big factories 

Or suppose, as a trained salesman, 
you could increase the sales in your ter- 


district manager for Michigan for the 
Smith Agricultural Chemical Com- 
pany, Columbus, Ohio. 

‘Or suppose that the balance sheet of 
your employer showed that—through 
your knowledge, as accountant, of the 
various factors that determine the suc- 
cess of a business enterprise—you had 
turned aloss intoa profi—as did E. W. 
Neir, manager of the Hotel Rowe, 
Grand Rapids. 

Or suppose you could demonstrate 
specialized ability in. Personnel Man- 
agement, say, or Business Correspond- 
ence, of any one of a dozen other 
attractive fields of business where 
good men are always in demand and 
where proved ability quickly find 
reward in increased responsibility and 
increased pay. 

How could any business man who 
was blessed with sense be persuaded 
to part with your services —when very 
clearly those services were showing him 
@ handsome profit! 


Are you one of those men who wake 
up to their needs only when unem- 
ployment stares them in the face? 

Can you afford to side-step so im= 
portant a matter any longer—when at 
home, without losing an hour from 
work or a dollar of pay, you can make 
‘your position sure, can steadily equip 
yourself for greater earning power? 

‘The Secret of Success 
PREPAREDNESS! 

On the coupon indicate the trining* 
that most clearly meets your need—fill 
in your name, address and present po- 
sition, and place the coupon in the mail. 

Ie will bring you—free—an attrac- 
tive book clearly outlining the oppor- 
tunities in the business field of your 
choice, together with a free copy of 
“Ten Years’ Promotion in One,”’the 
book that has started thousands of men 
‘on the shortér path to a bigger income. 

Do you mean what you say when 
you say that you want to get ahead? 

Prove it by what you do with this 
coupon— NOW! 


LaSalle Extension University 


LASALLE EXTENSION UNIVERSITY, Dest 262 CHICAGO [> 
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How to avoid SORE THROAT... 
and Colds 


JOINED YET? 


LISTERINE 
SHAVING CREAM 


Tests show amazing power 
against bacteria 


Kills typhoid germs in 
15 seconds 


ORE than fifty diseases, some 
slight, some dangerous, have 
their beginning in the nose or 
throat. 
‘Therefore, an irritated throat 
demands immediate attention. 
It may be the symptom of a cold 


fore they get the upper hand. 
Listerine, used full strength as 


a gargle, is a powerful aid in kill- 
ing germs. Repeated tests by 
laboratories of national repute 
prove it. For example, Listerine 
full strength, in 15 seconds de- 
stroyed even the virulent M. 
Aureus (pus) and B. Typhosus 


(typhoid) germs. 

Yet Listerine is so gentle and 
safe it may be used undiluted in 
any cavity of the body. 

Now you can understand why 
millions rely on Listerine to avoid 
ordinary sore throat and colds 
entirely, and to check them 
should they gain a throat hi 
You'll be amazed to find how 
quickly Listerine brings relief. 

If, however, a feeling of soreness 
persists, call your physician. It is 
no longer a matter with which an 
antiseptic can deal. 

Keep a bottle of Listerine handy 
at home and in the office, and at 
the first sign of throat irritation 
gargle repeatedly wi full 
strength. Lambert Pharmacal 
Company, St. Louis, Mo., U.S.A. 


Prevent a cold 
this way? 
Certainly! 


Millions of ordinary colds start 
when germs, carried by the hands 
to the mouth on food, attack the 


mucous membrane, Being very 


delicate it allows germs foothold 
where they develop quickly unless 


rinsing your hands 
as many physicians do, before each 
meal. Listerine, as shown before, 
is powerful against germs. 

Use only a little Listerine for this 
purpose—and let it dry on the 
hands. This simple act may spare 
you a nasty siege with a mean cold. 

It is particularly important that 
mothers preparing food for chil 
dren remember this precaution. 


LISTERINE 


The safe antiseptic 
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— 
NEW WAGE 
SCHEDULE 


His Salary Was Raised 


while others were reduced 


“Up to the time I enrolled for a course with the International 

Correspondence Schools, | had only a grade-school educa- 

tion. Since enrolling, I have advanced to a much better 

position, where my salary is nearly four times as much as I 

twas making previously. I would not be able to hold my 
resent position had 1 not taken your course. R 
‘received a nice increase in salary, while other men were 

being reduced.” 


Reap that last sentence again—"“Re- 
cently I received a nice increase in 
salary, while other men were being 
reduced.” 

‘There could be no better proof of 
the value of an I. C. §, course than 
that. It shows that the trained man is 
given preference over all others and 
paid more money, even in slack times, 
if his work deserves it. It shows that 
there are always bigger, better jobs 
‘open for men who have the foresight 
‘to prepare for them in spare time. 


The home 0] the Tolrnationl Cor 
Gatos 


iy a the Wee 


ee Schoo The 


we fiS5,G:, Vincent was tweaker 
fore he enrolled with the I. C. S, He 
jis now Vice-president of the Packard 
Motor Car Co. Walter Chrysler, 
President of the Chrysler Corporatic 
js also a former I. C. S. student. Sois 
“Eddie” Rickenbacker, the famous fly- 
ing ace, who is now Vice-president of 
the Rickenbacker Motor Car Co. 

“An I. C. 8, course enabled Fred W. 
Southworth to leave a poorly paying 
job he had held for twenty years and 
get a position as a salesman. In six 

months he increased his salary 
| 


300%. 

George A. Gricble is another 
man who lifted himself out of 
the rut by spare-time study. 
He was a stonecutter earning 


If the 1. C. S. can help these 


men to get out of the rut and make 
‘good, it can help you too. If it can rai 
the salaries of other men, it can rai 


is easy! Just mark the 
best in the coupon below. 


This doesn’t obligate you in any 
‘way, but it brings you information that 
may start you on a successful carcery 
This is your opportunity. 

Mail Coupon for Free Booklet 


“TECHNICAL AND INOUSTAIAL COURSES 


ese Sree 
Sarena Hoe ee” 


Help for You in Building 


ent home? If you are, you are in 

for a thrilling time if you take 
‘advantage, a8 you should, of the advances 
that have been made in the science of 
Posenes 6 Une Jv Tw yous, There es 
many new products and new meth- 

‘ods that you should know about before 
‘you build, Some will make for comfort, 
‘some for economy, and some for beauty. 

How are you going to learn about these 
wonderful new things and decide which 
‘ones you should determine upon for your 
new house or your remodeled home? “The 
answer is the new Building Service of the 
Popular Science Institute, which is now 
available to our readers. 

‘The information that the Popular Sei- 
‘ence Institute has collected in your inter- 
cet in connection with modern advances 
in home building has been obtained from 

possible souree where correct infor- 
mation could be secured. In many cases 
where there has been a difference of opin- 
ion in the value of a certain type of prod 
Uict, thousands of architects and building 
contractorsall over the country have been 
consulted. Popular 
established in its building 
ing house for facts and 
‘a4 exists nowhere else in the world and 
‘which will be of immense value to you oF 
to every reader of this magazine who is, 
planning to build or modernize a house. 
institute Building Service is not 
intended to take the place of the architect, 
the building contractor, nor any other 
essential factor in the building of a good 
hhome; its aim is to guide the man who is, 
building a house and supply him with the 
sort of information that will enable him to, 
make intelligent decisions as to what 
will have in his house. ‘The Institute is 
‘committed to the use of better materials, 
better methods of construction, and mod- 
fern equipment—even when ‘a sreater 
initial expense may be involved—provid- 


RE you thinking about buildi 
A ows or modernising your pres. 


ing it is convinced real satisfaction and 
ccqnomy will result justifying their use; 
‘You live now in a house that is heated 
in some way in winter (unless you live in 
the far South), Do you know how much 
of that heat is wasted; how much fuel 
could savelif the house wers protected by 
fone of the modern insulating materials? 
Do you know that immense improve- 
menis have been made in heating systems 
and the wonderful convenience and econ- 
‘omy that these modern heating systems 
offer? Before you build you should decide 
‘what kind of furnace you need: what kind 
of fuel you want,and what kind of heating 
‘system it is you should have. There is 
much that you should know about outside 
als; about roofing materials, in 
umense progress has been made 
and in which lovely effects can be ob- 
tained inexpensively. You should know 
the way that walls can be put up very in- 
expensively now, if one wishes to do it, 
and you should Know the latest improve 
‘ments in flooring materials, 


ND, too, there has been great progress 
AND ip mats of ints ki pitat 


ing, and in refrigeration; and lighting is 
now a science that you should 
thought to before your lighting system is 
installed. If you are living in an old- 
fashioned house, even though it may have 
‘been built many years ago at a time when 
everybody thinks of building as having 
heen very substantial, you will probably 

id that cold air seeps in from a dozen 
points; through the floors, through the 
walls, through the attic, all of which 
makes it almost impossible to keep the 
house warm at any cost. 

Whether you are planning to build in 
the near future or not, you will be im- 
mensely interested in the scries of articles 
that will appear in the coming issues of 


material, and check-ups made with thou- 
‘sands of leading builders and architects, 
together with information obtained from 
Goverament beens at Weskington. 
questioning ing con 
tractors and architects regarding such 
‘modern features. as insulation, scientific 
heating, new building products ete., the 
Populat Science Institute has found that 
practically every one of these alert men 
‘was most anxious to know what the con- 
scnsus of opinion of hix colleagues was 
‘on the same subject, If the information 
gathered by the Building Service of the 
Popular Science Institute ix of value to 
these authorities on building, it will be 
doubly valuable to the amateur builder. 


WO things that you naturally want 
your house to have are the greatest 
mount of comfort and the most so- 
nomical operation possible, ‘These this 
‘ou ean secure through the advice ofthe 
Building Service of the Popular Science 
Institute, based on careful, exhaustive 
research it has made on these subjects. 
‘The Advisory Board of the Popular 
Science Institute Building Service is 
headed by Prof. Collins P. Bliss, Associ 
ate Dean of the College of Engineerit 
New York University. Working with him 
‘are William Dewey Foster, Practicing 
Architect in New York City and a recog 
nized authority on the building of houses, 
together with George Allen Richardson, 
President of Geo. Allen Richardson, Inc., 
Engineers and Contractors, and also Con- 
struction Superintendent of the Eastern 
States Construction Co. The building 
articles to in Porutar Screxce 
Mowrnzx will be written by experts and 
the new service will be in their charge. 
‘This Service is available to every reader 
of Porctan Screxce Mowtmiy, free of 
charge. Address questions relating fo 
building materials and eq 
Popular Science Institute Building 
‘viee, 250 Fourth Ave., New York. 


hind 
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Manufacturers and inventors 
use this grainless wood to 
make good products better 


The making of broad pieces, peculiar shapes and curved surfaces often makes it 
dificult to obtain low cost production. But Masonite Presdwood solves these trying 
problems. This grainless wood is readily cut, sawed, punched, or curved. It resists 
moisture and takes any finish, Write for a generous sample. Then try it for yourself. 


Reports of new uses for this 
grainless wood are coming in 
daily. A manufacturer solves 
a production problem, cuts 
costs or widens his market. A 
mechanic develops new ways 
of working and finishing it. 
An inventor finds it meets requirements better 
than any other material. And—three years after 
placing Masonite Presdwood on the market—we, 
who make and sell it, are still wondering just how 
far its range of usefulness will finally extend. 


Builders of fast motor boats and outboard 
hydroplanes say that Presdwood gives their craft 
lightness, strength and speed, Contractors use it 
for concrete forms because the resulting smooth 
surfaces cut their labor costs to the bone. And 
from far and near come orders from makers of 
road signs who wish to take advantage of Presd- 
wood because it is easily worked and quickly 
painted. 


FOR RAILROAD COACH 
‘Celtis: 


Presdwood IS wood 


Presdwood is made of wood—exploded to sep- 
arate the fibres—then formed, with heat and 
enormous pressures, into uniform boards, 14 
inch thick, four feet wide and twelve feet long. 
The same wood binder (the lignins) that held the 
wood fibres together, again cements the fibres of 


FOR CONCRETE FoRMS 


=a 


rf 


Mae: Lara, Miao 


asonite 
PRESDWOOD 


Presdwood, but now there are 
no knots, no grain, and no 
cracking, checking or splitting 
to mar the beauty of the fin- 
ished product, or worry the 
manufacturer. 

Where broad surfaces, beau 
tifully finished, are essential—there you will find 
Presdwood. It is used in paneled walls of apart- 
ments and office buildings. It is used for broad 
side panels of motor truck bodies and the interi- 
ors of Pullman cars. And in the moving picture 
studios of Hollywood it is artistically employed 
to portray the ballrooms of the rich and the 
palaces of kings. 

Does not warp~resists moisture 
Because of its freedom from warping and buck- 
ling, and because of its resistance to moisture, we 
find Presdwood used for thetension boardsof radio 
loud speakers, for bedroom screens, work bench 
tops, campers’ tables, bread boxes, dairy product 
containers and starch trays for candy factories. 

And when you try Presdwood for yourself, 
you will find that it will solve a manufacturing 
problem, reduce costs or make a good product 
even better. Write for a large free sample. It 
will be sent promptly on request. 

MASONITE CORPORATION 


Soles Offices: Dept. 722111 W. Washington St, 
(Chicago, Hlinois 
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It Rained Salt Water! 


‘he spot had a. tia 
fer, anda quantity of ten water 
sch heght and distri 


mame fromm its place of origin” 
WE. IL, Weather Bureaus Washington, D.C. 


Thanks, Doctor 
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Kind Words from Friends 


rmonth."—C. A. S. Springfield, Mo; 
“"T have missed the trolley oar and been late 
to school, but T have never, since I frst saw 
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"General de Braack, one of Napoleon's great- 
‘est cavalry leaders, said: ‘Smoke yourself and 
teach your men to smoke. It will comfort 
‘you and them render the greatest strain.’ One 
hundred years after de Braack, one million 
Americans fighting at the front in France 
‘and smoking Lucky Strikes found it to be 
true. Of course, I say reach for & Lucky ine 
stead of a sweet. An army man must besides 
hheep fit and not be overweight.” 


‘The modern common sense way—reach for @ 
Lucky instead of a fattening sweet. Everyone is 
‘doing it—men keep healthy and fit, women retain 
a trim figure. 


Lucky Strike, the finest tobaccor, skilfully blended, 
then toasted to develop a flavor which is a delight 
ful alternative for that craving for fattening sweets. 


1 frees Lucky Strike from impuri 
physicians recognize this when they say 

irvtating than other cigarettes, 
‘Athletes, who must keep fit testify that Luckies do 
nnotharm their wind nor physical condition. That's 
why Luckies have always been the favorite of those 
zmen who want to keep in tip-top shape and realize 
the danger of overweight. That's why folks sayt 
“Ie good to smoke Luckies” 


‘A reasonable proportion of sugar in the dit is 
recommended, but the authorities are overwhelm 
ing that too many fattening sweets are harmfal 
TiewesantGenend and that too many such are eaten by the American, 
Robert Lee Ballard, people. So, for moderation's sake we say:— 
toch enmadet 
“hance “REACH FOR A LUCKY 
November 11,1518 INSTEAD OF A SWEET.” 
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Who wants a heat-leaking house? 


Aw change has taken place 
in home construction. 

Progressive building authorities 
and home owners are replacing 
old-fashioned, heat-leaking mate- 
sials with a remarkable insulating 
cane board —Celotex. 

In old homes and new Celotex 
increases comfort by shutting out ex- 
‘treme winter cold and summer heat. 

Ic protects health by guarding your 
family against dampness, chillsand 
draughts. 

Te reduces fuel bills 25% of more 


by retarding heat-leakage through 
walls and roofs. 

As a heat-stopper, Celotex has 
a value 3 times that of wood, 8 
times that of plasterboard, 12 times 
that of brick and 25 times that of 
concrete. 

Its effectiveness is proven by the 
fact that it is used in thousands of 
reftigerator cars and houschold re- 
frigerators, as well as in nearly a 
quarterof amillion Americanhomes. 

Celotex is used for sheathing; for 
insulating roofs and for lining base- 


ments, attics, and garages. And for 


‘Ask any building authority for 
farther information on Celotex— 
and send in the coupon below for 
our free booklet. 

The Celotex Company, Chicago, 
Illinois. In Canada: Alexander 
‘Murray & Co., Ltd., Montreal. All 
reliable dealers can supply Celotex 
Standard Building Board and 
Celotex Lath. 


CELOTEX 


INSULATING CANE BOARD 


Wren you bay mew bose lok forthe Cole 
‘Signe Tris our assurance of geatir home comfort 


‘THE CELOTEX COMPANY 
(G45 N. Michigan Ave, Chicago, I. 
mesg Mlettesend meee you ilstated booklet, “Year 


"“Rownd Comfort snd Poel Saving forBvery Home.” 
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rom CABBAGES 


And food from sawdust, lemonade from peanut 
shells, lumber from straw, cotton from banana 
stalks! More amazing than a fairy tale is this 
story of chemistry’s latest magic. Here are ad- 
venture, wonder and romance right at your door 


IRC. MUELLER 


(THE, speaker's platform in 
the auditorium of the Carnegie 
Institute of ‘Technology at 

ittsburgh some weeks ago, an 


mixed it thoroughly Krauch, director of the German Dye 
neg naton  a Tr, fiat the denen th a 
description of the making sed market 
P ‘of synthetic gasoline, obtained from soft 
‘molten lend. “After allowing this sealed coal. ‘This year, a production of 70,000 
ookingtocontinuefortwents-fourhours, tons was reached hy the plant of the 
hhe had shut off the terri heat, let the trust at Leuna; next year, an output of 
cumulated gas escape from the vessel, 250,000 tons may be attained. 
and waited for the liquid to. condense. 
1 he hid succeeded in making coal Result: eleven pounds of coal? 
Out of wood, cabbages, and comnstalkst” But in s broader sense, Dr. Bergius happened 
His low-volced: undramatic reading of hed done much more than that. Helind was a shortage of ofl in Corman 
a highly technical paper was followed by leaped scroms the chasm of the ages and, price ofthe fuel had become exorbitant, 
‘novation froman otherwise austereand in twenty-four hours, produced an ine Chemists of the nation set to work and 
indemonstrative gathering of distin- dispensable substance which it takes turned coal into oil by various methods. 
{eiished scientists, from many lands, nature twenty-four hundred centuries to In a way, it was a duplication of what 
Sho were atending the second Inter: create! “Overnight, he ad chalcged Germany di daring the World War: 
Tutional Conference'on Bituminous Coal, her seemingly immutable laws wi when, with nitrates cut off by a ring of 
Dr. Friedrich Bergius, the speaker, had invention which may avert fuelfaminefor warships, German chemists reached into 
taken cleven pounds of cellulase achem- untold future genecations the aky to take out of the atmosphere 
ieal derived from various plant and vege- "At the same conference, Dr. Carl theartfcil ammonia which had hitherto 


a 
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Here are jun afew ofthe important erticles in commen we which now cam be made from coal ad 
[ts by-products bythe magi f chemistry. Dyes, perfumes, even wax, are among others onthe Hit 


of nitrates, 


been imported, in the fo 
from Chie pana 
jt the deeper significance 
this synthetic of discovery! Consider its 
afets upon international relations nd 
H ¢ and prosperity of ‘mankit 
What theve chemists in their laboratories 
really did wasto take the germs of another 
‘world war, put them in the test tube, and 
dissolve them out of existence! The eon- 
verted was the giant struggle 


natural petroleu the great pow 
‘rs were supposed by. some observers to 


ie preparing, While dessande for ol are 
growing by leaps and bounds, the avail- 
able supply gives no promise of 


lasting longer than until the end of 
{hie century, And oo, the pes 
is prophets of, lntersational 
valry ‘predicted, there was, no 
ter wy ut forthe nation bt 
toengage iva death- grapple for 
control of the precious iq. 


(0 SOONER had Dr. Krauch 
finished his address. than F 
X. Zur Nedden, secretary of the 
fuel committee’ of the ‘national 
council of Berlin, told the assen 
blage of the vast’ economic advas 
tages of the use of coal liquefied by 
a process. of distillation! This 
method not only tends to diminish 
the importance of the earth's slowly 
vanishing coal supply, but it does 
aay with the cumbersome weight 
and the ballast of ash and humidity 
inherent in the fuel’s present form. 
‘And another German. scientist. 
Dr. Frits Hofmann, revealed that he 
had produced rubber from coal 
Ma borat, oxthatina blog 
1 explained, the synthetic product 
is more expensive than natural 
rubber, but he is hopeful, through 
future experiments of making att 
+ on a large commercial 


= 


Acticat site from geamat shale! Dr 
3. U-tyech atthe U.S Waste Unrate 


‘Thus the conference presented an 
array of amazing discoveries showing 
that the dreams of the scientist are being 
‘turned into actualities that are bound to 
change the complexion of business and 
industry and make their benefits felt in the 
homes and daily lives of millions of men 
‘and women the world over. 

‘Not only oil from coal and coal from 
cil, coal from eabbages and rubber from 
coal, but burnable gas from water, wood 
alcool from coal. soap from coal, and 
even edible fats from coal—the day, of 
‘synthetic bacon may soon be upon us!— 
were among the completed achievements 
‘oF promising potentialities the scientists 


February, 199 


at the convention had added to the won- 
then of seen cherie! indutey” That 
industry now produces coke more useful 
than axl dps in colors aor da 

og Una the mlabow, perfumen moore 
fragrant than flowers, and many other 
artificial articles that surpass Nature's 
ten Dentro in peoviing bene 
‘with comfort and pleasure, 


HORTLY before the conference in 
Pittsburgh convened, Dr. A. O. 
Jaeger, an American chemist, announced 
two new processes, involving the puri- 
fication of anthracene, that will give the 
dye industry in this country an untold 
‘wealth of raw material now locked away 
in the black heart of coke and coal tar. 

‘About the same time C. H. MeDowell, 
president of the Armour Fertilizer Com- 
Bay, of Chicago, disclosed the invention 
‘of a method of extracting fertilizer from 
‘coal which will prove invaluable to our 
farmers in the raising of com, winter 
wheat, and cotton. ‘The plant food was 
discovered as a by-product. when am 
‘monia was eliminated from illuminat 
‘gas to obviate its unpleasant odor. 

‘A few weeks previous, two German 
chemists triumphantly ‘informed the 
world that after, years of fruitlemat- 

they had succeeded in making 

ood eut of woo, or, to be spec 

out of sawdust! And on the heels of th 
announcement came the still more as- 
tonishing news from France that a scien= 
tist there had transformed coal into 
diamonds which, ere long, may grace the 
throats and hands of our’ American 
beaut 

This series of scientific events once 
more threw into bold relief the fact that 
the chemist. has not only inherited the 
cloak and improved upon the arts of the 
alchemist of medieval times, but that 
he is the modern counterpart of the ma- 
gician of the dark ages—the Merlin at 
the court of the Average Man, who is 
king in our day of democracy, 


UT unlike the practitioner of “black 

si ceturen ag the prevent 
dors not sim to myetl 

ris fellow men ‘On the con- 


trary, it is his purpose to clarify for thet 
the blind and seemingly inscrutable forces 
that surround them on every hand in 


Nature, and to enslave these powers for 
their greater happiness and well-beit 
The day is co 
has, in fact, arriv 
when ‘the chemist feeds 
us, clothes us, heats and 
lights our houses, and sy 
vhs essential fuel for the 
‘nachines. that trans 
ae er est 
Coincident with the 
news that sche ha 
roanaged to turn sawdust 
into food, came the report 
that a German chemical 
laboratory was be- 


E. Emley, of the 
United States Bureau 
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of Standards, told a meeting of members 
Of the American Chemical Saciety recent 
ly that a lemonade made out of peanut 
shells and bran would soon be ready for 
commerce and consumption. One of the 
details that await further perfection is 
the name of the beverage, which at pres- 
ent, for lack of something shorter and 
prettier, is called “xylotrihydraxyglutaric 
acid”! But what's in a name? 


UNDREDS of other chemists 
throughout the world are engaged in 


transmuting waste into matter useful to 
mankind. ‘They, too, are magicians of 
modern ‘science. A” young Philippine 


chemist by the name of Balingao not long. 

invented a substitute for cotton 
fiber which he produced from hitherto 
worthless banana stalks! ‘The process, 
resembling mercerization, consists of 
“cracking” off the cellulose binding of 


the fiber, which leaves it pure white and 
ready for weaving without having to be 
‘spun first, 

‘Large quantities of straw in the cereal 
regions of our Middle West, where there 
are no forests, are being turned into ma- 
terial for insulating building boards. 


Tts 


Tin the laboratory of the U. §. Bureau 
Mines at Pittsburgh more than three 

‘of wax recently were extracted 
rom one ton of Utah coal! First, thirty- 
two gallons of tar were taken from the 
coal, and further experiments made, the 
tar yield eleven percent of wax. The 


PERPETUAL 
MOTION 1188 
iy 


ql 
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chemists who made the discovery de- 
lared that great quantities of wax. in no 
way inferior to the stuff now used in 
candles, may be produced from tar with 
Tittle effort, 

A little bird literally told English re- 
search workers in British Guiana how to 
obtain a substitute for cotton from a 
useless plant. ‘This feathered fellow was 
scen building his nest with materials that 
looked like cotton, but which proved to be 
another plant stripped and treated by the 


‘The investigators brought the seed and 
roots to: bony ud. That was eight years 
ago. Now, between three and four mil- 
Tion pounds of this artifical cotton is 
being grown on soil in Essex and Sussex 
counties that had been considered of no 
tse for any sort of vegetation. And not 
only has the ground been put to good use, 
but the substitute cotton, which is said 
to be as good as the real article, is eight 
cents a pound cheaper. 


HE transmutation of sawdust into 
cod—one of the most striking ex- 
amples of utilizing waste material— 
was accomplished by the simple process 
of adding one molecule of water to one 
molecule of cellulose, which with lignin 
is a principal constituent of wood. ‘This 
chemical reaction had been known for 
more than a century, but until the two 
German scientists thought of it, the idea 
that, in this fashion, the enormous 
amount of waste wood contained in saw- 
ist—about forty percent!—could be 
turned into fod for animals 


ern alehe 
discovered 
‘could bre tu 


Coast, a 
great seaweed industry has 
ly developed. Tt was 


Werren Eley, of the 
tod Staten ress at 
‘Standards 


‘orthless" plant 
lar to starch and 


starch and thirty-seven times that of 
gum arabic, It “fills” cloth better than 
starch and leaves it thick and elastie in- 
stead of stiff, predict, that it 
also will prove highly useful in dyeing and 
color-printing and that, before long, we 
snay even et it, mixed With certain other 


NUS, in a hundred experimental lab- 

finding ways of 
ing the things which we now throw 
And yet—curiously enough—the 
waste piles of the world continue to grow 
larger. Why? ‘The answer is that there is 
more to the problem of utilizing waste 
than finding how to make it into some 
thing useful. ‘There is the problem of 
transporting the waste to the factory, of 
the product to its ultimate market. 

Tt is, of course, of not much tise to 
spend time and ‘money in. reclaiming 
‘Waste until there is a market for the re- 
claimed product. which ean be reached at 
‘cost which will yield a profit, ‘The new 
straw lumber developed in the Middle 
West, for example, is intended for tse 
only in the treeless wheat country, where 
‘ordinary lumber has to be brought from a 
distance at great expense. But the prod- 
uct of the straw stacks cannot pay trans- 
portation charges to distant’ markets, 
even if it could compete with wood in 
markets where Iumber is cheap. 

Scientists, asa rule, are not business 
sen and, fortunately for the sake of ue 
manity, they persist in their investiga- 
tions and laboratory experiments regard- 
less of possible commercial obstacles. An 
ideal condition, of course, would be the 


gether. In this way, an invisible bridge is 
{built that connects the wonderful dream- 
world of the laboratory with the living 
reality of your home and mine! 
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The Story of One of the World’s Most 


Building the Greatest Bridge 


Thrilling Engineering Feats—Giant New 
Hudson Span Will Carry a City in a Day! 


By EDWIN KETCHUM 


children of Baltimore, Ma., leaving 


‘MAGINE all of the men, women, and 
their house 


masultey August morn- 


ras from the Beato they 
en picture this huge procession 
sutomoblie,-—about, 200,000 cars in 8 

hint would reach two thisds of the 
tray from New York to Cucags! passing 
Inthat one day acrom a suspension bridge 
of malas spa 8.300 foot long ad yor 
Krave gained an kien of the teemendovs 
trafic to be borne on a sumeocr Seturday 
by the greatest bridge inthe world. 
agit net thal ofthese ar with 

four fifths of milion pamengers 
besides hundreds of buses end dlecine 
trains, thousands of pedestrians, and the 
tuaminoth weight of the bridge Hisell, will 
be supported by four eables over a dis- 
tance’ ute ty lols, 200 fet 
hore the water, tad you have 6 comsap- 
tion of the boliness and magnitude of 
tue of the moet, wondesful engincering 
feats ever attempted, 

Bit uch gant bridge does not exist, 
you say, ‘Tract Tt will however, be 8 
Tnouumental reality within few years 
In 1038, the new Hirdsou River badge, 
Aiwarfng all other structures ofits kind, 
tril atrctch across the Hudson from Fort 
Washington, in New York City, to Fort 
1a, in New Jersey, giving New York 

aw gutaway to every past of the 
Gited States. 

"The main span of this titan among 
bridges wil be twice as long as that ofthe 
7a0sfogt Piidelphie-Camden crossing 
‘hic, since its opening in 1926, has held 
the record of being the world’s longest 
urpension span. And the famous Brook 


yn Bridge, with its 1,595 feet, will seem 
‘almost insignificant beside it. 

Fourteen traffic lanes, including eight 

Iways, two sidewalks, and four elec- 


Unprecedented trafic. Itis expected 
40,000,000 automobiles will eventuall 
‘roasit ina year! Tts total cost will each 
$00,000,000, 

‘The height ofits finished cable towers 
635 feet—wil exceed that of the Wash 
ington Monument by eighty feet and that 
of the Singer Building, in New York, by 
twenty-three feet. ‘They will hold a '90,- 
000.ton fabric of steel and concrete in 

mid-air—twice the weight of the steam 
‘hip Zeviathont ‘The carrying cables wil 
haves eapacity of 830,000 tons, cou 
‘with 120,000 tons for the cables of the 
Delaware Bridge and 45,000 tons for 
those of the Brooklyn Bridge. 

Teis estimated that in the first year of 
‘operation 8,148,000 vehicles, containing 
Some 19,000,000 passengers, will move 
across the new span in addi 


(000 pedestrians and nearly half a n 
buses! ey 


sag pion strectre, wher cam: 
leted in 1932, will have been made pos- 
sible through’ the unique enutinecting 
undertaking of deep-rock mining opera- 
re, and eceting a man 
made mountain range on the oll 
tis soginoed ware sontontad with Ue 
problem of anchoring it in the solid rock 
of the Palisades thet tise on the Jersey 
bank of the river, and of constructing a 
huge cliff on the New York side to match 
the natural stone opposite in everlasting, 
power. 


EGUN jin the summer of 1927, the 
‘work of construction is proceeding 
rapidly. Near the Palisades Amusement 
Park, on the Jersey shore, where young 
‘New Yorkers ride the scenic railways in 
search of artificial thrills, a mighty, stir- 
fing drama is staged daily with virtually 
Building the huge cable towers that 
already have pasted the 500-fot mark 
which means (Co page 148) 
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Snuffing Out a Giant Candle 


Fire Fighters, Behind 
Shields of Steel, Win 
Terrifie Battle with 
a Flaming Oil Gusher 


By 
JOHN E, LODGE 


OOTSMEARED, an oil driller 
races across the sand. His face is 
listorted with fear, his unders 
seorched. Behind him, amid. a 
luster of twe 
fon a desert plai 
ward, One of the towers ris 
‘ir, and is hurled in a dox 


‘oll derricks like ant hills 
‘pillar of flame shoots 
bodily 


breathtaking moment during the Bellevue No. oil aber fi 


n the deill point tape ene by ti bet irom the 300 fot pilaf fame 


Take of oi "ert shows the fveton teel exp which saulled out s previews 
the liquid spurted : 
the air. Underground rocks fire raged try a desperate experiment—to snuff it 
came with it. A sone about what out, like a giant candle, 


the casing. Sparks 
flew. In a second. the 
pusher hud become a 200- 

high candle of 
flaming oil Nearby 
jerricks toppled 
weakened by th: 


Kadoncetheen "Rint, a mapping project reminiscent of 
the derek of thone of the We 


Nori War was carried out, 
Under cover of the shields, tunnelers bur: 
rowed into the earth and dug an tinder. 
round shaft two. hundred feet long to 
iprings eld, perce the main casing. ‘Through it, axty 
Dense smoke feet beneath the ground, quantities of gas 


frightful En. billowed from and oil were diverted and the force of the 
ginneers advanced int the flood of buraing jet diminished enough for the 
the Diack smoke daring. attempt. 

under pro 
tecting water streams ) SNUFF out the “candle,” the 
from hoses, to. ruse ose a five-ton cap of steel that looks 
more derricks and Jet of fiery like an inverted funnel. ts top is 


Check the million-dollar fire's spread. gas, Advancing behind steel shields to with a huge valve, while at d 
iow can one of these spout Sermon them from the heat fre fighters mouthed ase if another pipe, with = 

of liquid fre hed Gfetacked thevternitic Mase. After’ valve, to leed off unburned ol. 

fot the fit TERE persiring urvey. they decided to "Tractors anda daring erew popped 

tas this exp over the burning wel, 

with Bre Ly stantiy’ the funnel stack bocaiee 


flame-spouting chimney. A’ tum of 
the valve wheel in. the stack, and 
the flames went out—the pipe was 

plugged and the fire 
smothered. 


harmless. 
ooking grass fire touches 
of well, Wi 


tty thing to put out. 
Vet cngineers have dared 
torattack these fires, with 
fensational success.” One 
Sf their recent triumphs, 
ouldly 


Often nitroglycerin is 
used by the ashestos-clad 


i 
Scene of the latest cil fire, 
where a novel system of 
out an oil blaze 
received a spectacular 
demonstration. 
For eight weeks a freak 


tnen who. extinguish oil 
wells. Charges af 
explosives droppe 
into the te 
an tere 
ally blow the fire out. 
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By 


HOMER CROY 


IEBRUARY brings to mind that 
two Presidents both, orn in the 
in their own 


right, inventors. They 
ington an 1 
“And in their inventions they showed 


different natures 

‘We'll take Washington first because he 

‘Washington was the richest 

rica; a country gentleman 
vi 


cespeci 
two workmen on his estate to counting 
how many seeds were in a bushel of clover 
Tt took days, and when it was finished he 
carefully made a note of 

Washington, on account of his wal 

tion, entertained a great deal. At his 
Teeevisaimayaseralsioce On tay 
fas the bottles were going around he 
noticed that there was some confusion as 
to which bottle was which and what was 
what. His practical mind immediately 
fastened on it; here was somethin that 
needed remedying. He invented a device 
holding four bottles and which could be 
passed around 40 that all the bottles came 
to a guest at the same time. Frou: ti 
Ihe could make his choice. In 
hhia-own words Washington 
said of the contrivance: 

“Tt wl be more conven. 
fent for passing the bottles 
from one to another than 
handling each bottle sep- 
axately, by which it often 
happens that one bottle 
moves, another stops, and 
all are in confusion." 

‘The idea was similar to a 
caster, or a cruet for condi- 
ments for the table, except 
that it, was more elaborate. 
Te consisted of a little platform 
‘on wheels so that the device with its 


Washington eat 
Lincoln Both 


Were Inventors 


New Light on the Great Presidents Whose 
Birthdays We Are Celebrating This Month 


allover gin, At las the idea wat 
‘whipped into shape, and then Washing- 
Terredy teense ot two of ks and 
somest carriage horace and attached them 
tothe plow. Tt nearly ruined the horses, 
for the ground was rocky and the plow 


freight of wines 
‘could be rolled along. 
the great dining 
room tables used in 
those days. 
Tt was given 


the name of began to jump, and the horses started to 
“coaster,” runaway. Later, work horses were sub- 

a8 it. could stituted and the plow was a success 
coast around ‘Twenty-eight years later, Was 
thetable. returning to the idea, designed 


which would do two things at the same 
ime—sow the grain and plant it. It was 
brand-new idea in agricultural ma- 
hinery, Part of the device was in the 
shape of a barrel which discharged the 
frais, while behind was a rollet which 
broke up the elods and kicked earth over 


gentry of 
to such an extent that no formal’ det 
was considered correct unless it had a 


Washington wine coaster plying up and the seed. 
down the festal board to serve diners with 
the wine of their choice. "ASHINGTON never tried to make 


wventions and they 


‘Awine serving devi Can you 
ket. 


money from h 
imagine Abraham Lincoln—that sito 


were never put on the 


But as 


homely son of the soil—inventing suc! 


thing 
t next did the industrious, prac- 
tical, Washington make? This time it 


hhad to do with his estate. It was a plow. 
a plow which had been 
England, and 


He had seen 
brought over from 
iately his pr 


‘The plow, 
when fin 
develop: 

ed the curious 
eccentric- 
ity of not want 
ig to stay in 
the ground. 
Washing 
ton designed it 


resident he encouraged 
jgned patent 
Congress and attached his name to th 
first letters patent issued by the United 
States. 

Tica bd no interest in stately dn 
ners where a wine coaster would be 
Useful ati pleasing device, oi 
He was born on a farm and got off 
fas quickly as he co 


thing. he Knew 
about. River 
boating. When 
Lincoln was 
twenty-one 
yearsoldhewent 
ihe" itt 
1c Mississippi 
River to ‘New 
Orleans on a flat- 
oat and for the 
work he did he 
Teceived the 
falary of twelve 
Gollars month 
“He got as far 
as Now Salem 
Miinois, the bot 
tom of the boat 
grated on a mill. 
Gam, and stuck, 
Nothing under 
high heaven 
could budge it, 
The front’ part 
‘Continued on 
oe 157) 
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Animals Really. 


Can Thi 
adil 


iddle of the drawing room at 
the New York home of Sir Joseph 
Duveen, internationally known art_con- 


noisseur and antiquarian, one evening a 
A bet epovealee with : 
nut 5 with amazement, a 
it gathering of ladies and gentle- 
‘men in evening dress sat in a semicircle 
around the little horse. ‘Theirs was the 
thrilling experience of seeing the fairy 
tales of their childhood come true. 

For here, so close that you could feed 
him lumps of sugar by stretehing out 
your hand, was a real, flesh-and-blood 
‘animal that could “think and talk” in a 
manner of which Hans Christian Ander- 
sen and the Grimm brothers never 
dreamed in their weirdest fancies! 

Why, this marvelous pony could an- 
swer any question you asked him! And 


By ROBERT E. MARTIN 


LMOST everyone has wondered at 
times whether animals really can 
f Areiton and think. "At the recent 
international Congress for Paychical 
Research in Paris, the subject, of long 
scientific conflict, was widely debated. 
Here Mr. Martin tells of some amaz- 
ing cramplce of scemingly human ia 
telligence on the part of animals. 
person, Of the slightest euri- 
sity —vl hhe believes that these 


such questions as they did put to kim! 
[And what answers he gave! 

“The itl horse ha ben placed before 
two fences on wich were 
tunall tn triangles, each bearing a letter 
‘of the alphabet or a numeral from one to 
ine. By picking off these tabs, the pony 


Amazing Stories of 
Tigers that Reason, 
a Horse that Solves 
ay | Problems, and 
an Ape that Invents 


‘The animal's replies gave evidence of 
an almost fantastically human intelli- 
gence. He could distinguish between men 
and women, He told the 
the dates of historical event 
and subtracted and—solved square-root 
and cube-root problems! 

But judge for yourself whether this 
pony thinks like a man or not. ‘The 


‘Do you like to come to town?” 
A vigorous affirmative nod of the head 
the answer, 


ice peopl 
When the general laughter subsided, 
the animal was given sums to do. He 
added and subtracted rows of five figures 
‘unhesitatingly and without a mistake! 
‘The clever pony was Black Bear, a 
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Shetland, whose feats have aroused wide- 
spread scientific interest. He was "dis- 
covered” by W. W. Fuller, a tobacco 
magnate, some, months ago. 

time the pony, in charge of his owner. 8 


Mr. Barrett, a venerable wanderer who 
might be called the American eounter- 
part of Trader Horn, came to Mr. Fuller's 
estate near Briarcliff, 

N.Y. 


Both Black 


guests there ever sines. 


UT to return to 
the demonstration 
Joseph's. After 
Black Bear had shown 
that he was no mean 


nother 


ot! 

‘Again the affirma- 
tive nod. 

“* Whose body?” 

You could hear a pin 
drop in the room as the 
pony reached for the 


tabs, His rey 
“King So 
A gasp of astonish 

ment from the gues! 
“When did Ki 

Solomon live?” 
“B.C. Long time ago.” 
“When were you born?” 
“February %5, 1917." 


ly was: 


iterrupted once 
ime by Mr. Barrett, who 
ved the pony a small clock and asked 
n to tell the gathering what 


 Deliberately, Black Bear picked out the 


At this, point, the 
may made the only 
stake of the eve. 
ning, to give 
the date of the Dec- 
laration of Independ- 


“Not at all,” explained Mr. Bar- 
ett; “that was just a slip of the 
tongue!” 


T, Black Bear was told to 
‘kist the lady in the pink 
gown.” ‘There were five women 
the room. Without a moment’ 
hesitation, the pony walked to the 
wearer of the dress of the color indi- 
‘eated and “kissed” her. 
‘Now came the final 
“Black Bear, tell us 
all your knowledge?” 


uestion. 
sre you get 
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And the pony spelled out: “G-o.d"! 

Sir Joseph's friends looked at each other 
in mute amazement. ‘Then Mr. Barrett 
casually remarked that the pony could 
solve square-root and cube-root prob- 
Jems! And so, for another half hour, the 
marvelous animal found a number of 
solutions quickly and correctly enough to 


BI 


make many a college, student jealous. 

Black Bear's astonishing. performat 
came as the climax to a series of demon- 
strations of animal intelligence that have 
engaged the attention of scientists of 
late.” Fellow, a remarkably bright six- 


year-old German shepherd dog, recently 
underwent a second psychological test at 
Columbia University, New York. 
Fellow has a “vocabulary” of about 
400 words; that is, he thoroughly under- 
stands that number of tems. “And he 
proves his ability by respon 
‘mands, or rather requests, in. which that 
‘many different words are used. 
‘The average person, psycholo- 


SO FINE are Fall's powers 
of perception that he can 
Unguish between the letters of 
the alphabet, aud s0 knows the 
difference in meat 
ord ol nly similar sound 
‘olumbia psychologists 
Placed aslver dollar anda inen 
follar beside each other on the 
Moor. 
“Fellow,” asked Jacob H 


you bring us the 
log leaped forward and 
retrieved the Sesired object 


back the collar and 
‘give me the dollar.’ 
And Fellow 
promptly rep 
the collar and 
brought the silver 
coin! The dog 
knows the difference 
between right and 


Kesows 400 words. In cil, in Tin-Tin, 
the Tamout shepherd dog star of the movien 


left better than some Army rookies, and 
distinguishes between men and women, 
‘adults and children. 
ene Fellows necomplishryentspar- 
lary iy fork pas 
ologita, Hesert asked one the es 
fectake the dog try’ by’ the olan 
“Now, Fellow," he sui, pointing tothe 
secretary of one of the professors, 
‘want you to protect that young lady; 
Gon't “let anpbody touch “her. ‘The 
slightest move in her direction brought 
angry growls. Then, as Herbert himself 
walked over to the girl and started to 
touch her, even he was treated to bared 
fangsand threat. (Continued on poge 148) 
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Prospectin 


With Electricity 


Amazing Instruments Find Hidden Ores 
and Bring New Romances to the West 
By GEORGE LEE DOWD, Jn. 


ROSPECTING by electricity is bou Mountain, near Nederland, Colo., 


nich the | Thtpe the Burein of Mines experimenter 
ie new method, which the tried out their apparatus. On a grassy 
experts knoll a signaler sits at the key of an Army 


Ihave just tried out in Colo 
discovers, underground veins of metal 
‘without digging an ounce of earth. ‘There 
is no need to drill costly “test shafts” 
where someone thinks there is niet. 
‘few dletie connections, and alli 
deposits of iron and copper ore, the ex 
prrimenters found, write. their 
focation on, prospectors’ maps, 
So portableis theapparatus used 
that it may be earried on the 
backs of a prospecting party 
fand used to survey great reas 
for possible mineral stores. 

‘Meanwhile, within the last 


field telegraph outfit. Two bare 
wires, connected to it, have been lid in 


¢ for Gold 
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earth from one of the parallel, pogged- 
‘down wires to the other. And the electric 
currents follow the ore! 
Hidden ore deposits are better con- 
duetors of electricity than the rock 
‘and earth that surround them. In 
hat fact Tes the whole sere, of 
cloctrical prospecting, Ax expected 
by Dr, A. 8. Eve and Dr. D. A 
eyes, who headed the explor- 
'y, charts plotted from 
the hone man's findinga 
showed that the underground 
slectrie ‘currente traveled. in 
crooked, curving paths from 


of locating undergro fone wire to the other. From 
ral riches have been devel- thee charts they mapped the 
oped. Prospecting for oll with able location of an ore 
farthquake shocks, produced by | ee a that ‘would. play such 
Hasta of dysamit upon an eleette current 
6 selsmographs 
keto haa passe tee se oe mag a HEN they compared the 
mental stage and is now in nan wen are the erund The ca rent crying sythical ore hody on thelr 
erinertaveral great ‘il'coms, ‘stmasow he ning sanest ewer ee pon—_, HYtal Ov bay on hel 
panies, Radio instruments are magnetite. a rich iron ore 
{nid to detect gold and silver hidden in parallel lines 300 feet apart along the which a laboroualy éxecuted map of the 
theearth, Another method, which makes stubble and rocks of the mountain=-and U. &. Geologie Survey showed te'esit in 
metal ores reveal moc though paged to the earth very mdr et, Unt Toa Th wer mae aged 
magnetium, has een tried out mccessfully with metal stakes for electric contacts, exactly upoa italocation: Tan few hour 
by the Bureau of Mines. 1As the telegrapher presses a key, a pre- time the Bureau of Mines ‘vith 
‘Will participants in the next great gold arranged signal—three dots and a'daah— out even scratching the murlece of the 


old 
rush be technical men armed with electric 
‘that look more like 

han prospectors? 
picture electrical prospecting in 
‘action, imagine the strange scene at Cari- 


flashes along the wires and into the earth. 


1a bare wire of copper that 
he grinds into the earth at 


‘Actually he is listenin 
intently toa three-dot-and- 
dash signal he is receiving 


“The tame electrical apparatus 
tect gold, silver, copper, or practically 
any metalic ore that is a good conductor 
of clectricity.. Copper was located in 
another electrical test at Ward, Colo. & 
few miles from the sene of the tier 
experiments. Also, the prospectors foun 
that certain sulphide ores of eopper and 
iron—and there are other sulphide ores 
of more precious metals—are themselves 
natural storage batteries, generating 
faint underground currents that lead to 
their detection. 


2 experimenters tried « half-dosen 

varied “hook-up” methods bef 

left Colorado. A “Pittsburgh coi 

and a “leapfrog method” of electric ore- 
ing were two novel developments. 

‘The Pittsburgh coil, a sort of square 

looped aerial of their own invention, re- 

placed the man with the head Te 

‘was not connected to the earth, but was 

swung about like (Continual on page 133) 
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Liquefied Helium Boils on Ice 


and “Freezes” Tin 


jecks ago the little Navy 
p J-3, descending to. 


‘Only America has enough helium to inate 


Kansas. 


“‘hetios,” meaning “the sun, 
Jess, odorless, tasteless 


before being captured and put to work by means of the 


again, 


‘Oniy ten years ago that little mishap 
yrould have cost the Navy approsimate- 


ly thi tuillion doll 


thelium then, little known outside the lab- 


oratory, was 40 rare ns to be 
ticelens All ighter~ 
it — German, 
French, Ttalian, 
svith the highly 
hydrogen gas., Yet today the 
loose change in your pocket 
right buy a barrel of helium, 
cubic foot costing only 
about three cents. 
inthe last. few 
years new fields of matural 
as, from which come 
scious othe are 
Keen discovered and new and 


cheaper methods of extract- 
ing it have been developed, 
This suid, for example, that 
the new plant near Amarillo, 
‘Texas, in which the Govern 
moet isa the present tie 
installing machinery. can sup- 
pls, the entire nes of the 
Pnited States for many years 
tovome. 


IND the United States is 

the only nation having, 
0 far as anyone knows, any 
considerable quantity of he- 
lium, ‘Tt is an all-American 
product. Practically the 
‘world’s entire supply—which 
is tosay the United States, 
for its export is forbidden by 
law, as an American firm 
found out when Canadian 
University and a Czecho- 
Slovakian scientist wanted 
‘supplies—comes from the 


sudcduscrersalonctie tartic 
‘upposedly infinitesimal quantities, in 


In fact, 


Hitters ste 
Eat ee 
moi a 

& irae 
af cae ara cae een! 
enon 

ee eee oe 


oe ey 
scientific and 


natural gases of Texas, Oklahoma, a 
Helium, named from the Greck word 
‘poninflammable 


ms and airships, 
A dirigible filled with it cannot be shot 
down in flames, nor is there danger of 
disastrous explosion set off by motor 
‘exhaust, ignition sparks, or a carelessly 
Ijcrogerfiled sink.” Some appalling 
iydrogen-filled. airs ne appallin 
n examples of this danger are very wa 


HEN the int dvi Graf Zep- 

pelin. made its recent light from 
Germany to the United States smoking 
vwas forbidden. No food was cooked 
Precautions were taken even 
the fashing of 
y spark from a tack in the 
heel of a ' 


ship's deck. At the Lake- 
hurst, N. J.. landing field 
‘every spectator was handed a 
printed request not to smoke, 
even in 


Jat themost Nigh 
‘probably the most highly 
Erfinmna igaubatance 
might have caused. a, great 


hangar—its gasbag filled with fireproof 


BESIDES, the, inflation of airships 
within the last year or two, other uses 
helium have come to light. Helium, 
hhas been found, will prevent the 
bends” or caisson disease that affects 
deep-sea divers. It is used in metallurgy, 
fills radio tubes and glow lamps, ani fines 
‘8 place in nautical and other scientific 
instruments. It cools electric trans 
formers and high-speed generators. Il is 
fan important aid in, chemical 
drying plants, and assists in 
‘the manufacture of cold 
‘eream and shaving soap. 
co glam tthe lent soluble 
aves in water or other 
liquids—a marked contrast, 
for instance, to the earbon- 
dlide fin” 


feet pon 


diver ‘too 
met sre bulerel Ose to 


mal f the wr, which 
‘part of the mr, we 
se rein hb ue 
Jer high pressure and cause 
fscute “distress when they 
froth out as he reaches the 
surface. Since helium. wil 
fot dissolve in the blood, an. oxygen 
helium mixture is supplied to the diver 
instead of air, and experiments indicate 
that the menace of the “bends is ended. 
Helium is insoluble, too, in molten 
ant argyle, altoough lighter 
of metallurgy, Helium, although lighter 
TP stickier. ‘This peculiarity 
takes i ideal for’ fling the lateroe ot 
fuulical and other scientife instruments. 
Jin these, delicately balanced parts seem 
to swing interminably before they slow 
Sificiently for readings to be taken. An 
Atmosphere of helium instead of sit 
Minmpens® the vibrations and makes 
reading easy. 


FRAVIO tubes and plow tubes much ax 
are used in television are filled with 
hhelium gas, in the first instance because 
of its usefulness in permitting electrical 
‘current to pass in one direction only, and 
in the second, because of the brilliant 
dow, Produced by an cletrifed tube 

with low pressure helium. ‘This 
glow is not unlike that of neon, whose 
scarlet light is familiar in advertising 
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gas gives a red 
it, that of helium is @ soft yellowish 
white, 


ae eres eet 
lium, for permeat- 
ing your eothes, would draw off your 
body's warmth in no time. Moreover, it 


Das a high specific heat, which means 


bd 


that it can absorb much warmth without 
itself rising appreciably in temperature. 
‘These facts, coupled with the advantage 
that it is a poor conductor of electric 


and therefore proof against, short cir- 
its, make it an excellent cooling blanket 
{or high-speed dynamos, and a safe 
stitute for oil as a contact breaker in 
transformers. 


RYING operations are sped by the 

use of eum: “Although it isnot 
yet practicable to hang up your wash to 
ry ina tank of helium gaz, the clothes 
‘would come out moisture-free in double- 
‘quick time. ‘The reason is that water and 
other solvents evaporate much more 
speedily in helium than in air. Prac- 
‘cally this is important in chemical fac- 
tories, where trays of chemicals are 
cfficiently dried under air-free hoods con- 

helium. 

In the manufacture of toilet prepara- 
tions, such as shaving soaps and. cold 
‘cream, helium recently has value 
able because of its insolubility, already 
mentioned. Soaps and pastes are mixed 


with air excluded, through the presence of 


‘The gas has other queer characteristies, 
which some day may be put to work, 
Chilled until it changes from a gas to a 
stance, helium is the coldest 

Tt liquefies at about 430 
degrees F. below zero, and has been chilled 
Prof. Kamerlingh Onnes, at Leiden, 
Holland, to the coldest temperature ever 
produced by man—437 degrees below 
zero, or within two degrees of that 
absolute zero” that physicists call 
tie rock bottom of the temperature 
seale. Some of this led 
helium, dt 

dle of ‘the south polar ice 
sheet for which Commander 


Byrd and his exploring party 
are heading, would boil like 
water on a red-hot stove. At 


its temperature a tin cup be- 
comes brittle as, glass. and 
mercury freezes" 50. solidly 
that you could make itintow 
Haminer ead ‘that would 
drive a mal Only by i 
Imersing other s 

Tiguid helium ‘can they” be 
made as cold: no other sub- 
stance has its chilling power. 


A TONBLY strange ia he 
lium among the chem- 
ical elements, and only once 
hung it been su ‘co 
tering into combination with 
‘one of them. Prof. Kal T. Compton, of 
Princeton University, bas reported that 
it will combine with mercury in a vacuum 
tube, when the mercury has been rendered 
active by invisible ultra-violet ight. 
Pethaps these properties wi 
new uses in time. One thing is certain— 
that none of them will equal in novelty 
some of the entertaining suggestions that, 
hhave been received by the trade research 
departiment of a cominercial helium eo 
pany of Dexter, Kansas. A St. Louis in- 
ventive genius had an idea for a crash. 
less airplane. If the motor failed, a tank 
ot hil compres lv on thew 
ie fuselage was to support it in 
the air—only it wouldn't. Nex cane 2 
to make jet eh 
‘windmills, whose whirling blades were to 
Attract attention to "the “advertising 
placard they bore. The only trouble was 
that the wheel bearings had a way’ of 
wearing out.” Woulda't « little tank of 
poms heir ieeely 
quart mason jar, he s 
the windmill 


a 
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5 ee at 


AQUARIUS 


eouuteus 


oasrtahan 


HE 18 wagniruce 


ke wheel whirling, 

in space. ‘That is our universe as 

astronomers now picture it. Dr. Hi 

Shapley, director of the Harvard 
. Cambri 


‘stellation Sagittari 
the central hub about wl 


This hub he estimates to be 29,000 
Tight years across and 16,000 light years 


eo 
eYQRE Tee 


thick. A light year, the distance a beam 
of light will travel in a year, is about six 
trillion miles. For his measuremen 
Dr. Shapley used as.a yardstick the Cepl 
us variable stars—“winking stars 
‘whose changes in brightness permit com 

cated astronomical calculations of their 
distance from the earth. 

Dr. Shapley also reports the discover 
of 8,000 spiral nebulae, each believed to 


bea universe like ours, revealed by photo- 


Edwin Hubble, of Mt. Wi 


tory in Californis 
whe: 


in space, astronome 


sae + 


‘mated by Dr. 
in Observ 
at ten million: 
beliew 


Center of centers about which they spin. 
‘Above our artist has charted th 
portant stars and groups of stars 


‘universe. You 
usually helpful is 


find the drawing w 


identifying the stars, 


POPULAR SCIENCE MONTHLY 


Febrwary, 1929 


S O S!—A Challenge to Science 


FTER every great sea disaster 
humanity searches for devices 
and regulations that will pre- 
vent the recurrence of such 


the Virginia Capes with a loss of 111 lives. 
She lies on the floor of the Gulf Stream 
les below the surface white caps. 
result of searching investigation 
dlsaster it becomes apparent that 
if similar tragedies are to be prevent 

in the future, it will be because of the 


equipment must ‘be discarded. or im 
proved; new contrivances created and 
perfected. 
new type of lifeboat, recently ex- 

ited and tested in London. for example. 

have saved some of those lost in 
the Vestria tragedy. This craft, reversible, 
self-emptying and unsinkable, is some- 
what similar in appearance to the ordi- 
nary lifeboat. But a cross-section re- 
senables a shallow letter “IH” and the 
upper and lower portions are identie: 
in construction. ‘Thus, the boat is still » 
bboat when it upsets! In addition, it is 
‘made self-emptying by a system of non- 
return valves that operate no matter 
what side happens to be uppermost. 
Sealed airtanks 
keep the deck 
water line. 

‘Tn tests at the London docks, one of 


steel si 
after the inve 
of marine expe 


prevented!” 


are answerin 


By FF 


ELPLE: 


battered 


to be swallowed in the sea! 


‘SS_women and children in 
ifeboats, dangling at the 
ide of a sinking ship, doomed 
Who, 
stigations that followed the 


tragedy, has not been stirred by the verdict 


rts that “it could have been 
Here is told how inventors 
zg the Vestris challenge. 


ERICK TISDALE 


‘Our aot hare pictures the difficulty of launching lifeboats from the Nigh side 


t's heavily lating vemel ‘The 


‘Gencending bost imust scrape hgainat tee! 


| 
i 
| 
i 
| 
7 


the boats, capable of holding sixty 
ps aml ae 
it their weight. First, ‘non- 
er 
tons of water pumy ime the boat. 
‘The gunwale remained well above water 
eine ceate re aed 
iene 
Sioa aveene ine 
ferred, one by one, across the boat until 
tcree! i Sofas ai le 
loaded. Still. the gunwale remained above 
iit Sateen 
same test, began to sink after the 
seventh sandbag had been carried across! 


'VEN such boats, however, would not 

solve entirely the problem of safety 
at sea. One of the greatest difficulties 
Ties in the launching of llfeboats in the 
hour of peril. ‘The trouble is that many 
seamen no longer are sailors. 

Tn the good old days of the ali 
ships—of “wooden ships and iron men”— 
crews consisted of fellows who were past 
masters in. handling ropes, oars ‘and 
tiekle. But modern steamers are really 
intricate collections of marvelous. ma- 

Chinery, and the men who work them, 

thee neva beta mem, bee 


kill in seamanship, And difficulti 


the lowering of lifeboats today are in- 
tensified by the fact that the deck of a 


HE fact that few women and no 
children were rescued from. the 
Vestrie testifies to the failure of life 
saving equipment. Pictures, raw and 
vivid, leap out of the tales told by sur- 
vivors, emphasizing the defeat, of me 
sailors by the deadly force 

tue toen, 
fireman, Boxil, testified that he took 
his station in a lifeboat filled with pas- 
sengers. ‘The boat was lowered part of 
the way—and stuck, He and another 
member of the crew stood with drawn 
knives waiting for the order to cut the 
gear and release the boats. ‘The Vestris 
rolled over while the boat swung in mid- 
air, spilling the passengers into the 
water. Boxill swam to a piece of 


wreckage. 

“There were some dead children and 
women around there, 
me kind of dizzy. T 

‘Charles W. Johns 
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went down, A member of the crew said 
that a boat stuck on the side of the 
Vestris instead of sliding into the water. 
‘Two members of the crew cut away the 
ropes with knives, but the line at one end 
parted first “and emptied everybody into 
‘the water.” Another struck something. 
and was launched with a hole in her side. 


HE, sad inventory of these boats ilus- 
trates one great difficulty encountered 
in a sinking ship. Rarely do stricken 
vensels go down on an even keel. ‘They 
list—or lean-~either to one side or the 
other. ‘This lifts the high edge of the 
oat deck away from the water and places 
the side of the ship below the lifeboat. 
Wien the Wont ig lowered it mst 
serape the parent vessel's hull as 
descends and this hull is a 
series of irregularities where the 
Bel sheets overlap, and where 


rows of rivet heads protrude. 
On the other hand, the list 
places the opposite side of 
the deck nearer the water 


and makes it easier to 
lower the boats there since 
the drop is unobstructed. 

‘The Fertria had a star- 
board list. In landlubber 
English, that means she 
leaned to the right. ‘This 
brought the starboard 
boats close to the water 
id lifted the port or left 

oats high in the 
‘ir, placing the ship's hull below 
them, It was in the lowering of 
the port boats that the disaster 
struck most heav 

But science and invention have 
begun to solve the problem of lowering 
boats quickly in emergency. The latest 
tand finest devices for handling lifeboats 
tare to be found on the new steamshij 
at least one line operating from New 
York. I electric winches lower and 
raise the boats. An equalization device 
keeps the small eraft on an even keel as 
they drop toward sea-level 


FE, of the loudest public outcries 
usually heard following shipwrecks 
is to the effect that the wooden lifeboats 
leaked. And in that connection. the 
‘owners are accused of culpable thrift, 


fallacy. “As n matter of fac 
boat is more expensive than one of 
steel. 
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countries Great Britain 
among them, require 
ta of wooden bots 
7? Because experts 
agree that they are bet~ 
ter, The best materials 
are spruce and pine. The 
ttt rom planks 
ilt,that from 
that overlap each other, 
‘The objection to 
boats is that they are 
not as strong. Any 
Smashing or’ denting 


upset to 
Uired they are hard to repair. 
afte are another form of safety equip 
iment upon which inventors are conce 
trating. Many important 
today carry one or more llerafts ‘made 
of balsa, the lightest ofall woods. ‘The 
balan tree, which grows in the mountains 
of Belivia around the shores of Lake 
Titicaca, is lighter than cork. Radio 
fane have become familiar with its wood, 
which has been tsed in making’ loud 
‘speakers. One or two liferafts 
of, balsa wood might have 
felped “save some’ of the 
women and children ‘of the 
Vests. 

‘The best. type of literaft, 
marine authorities, agree, is 
the catamaran. Tan kept 

loat by two Tong. point 
‘ic-filled metal eylinders. Be- 
teen these i & wooden plat 
finest have copper cytinders, 
to prevent rusting, and they 
tre divided into catapartments 
0 that, if one section is dam- 


ibrium and when pune 


‘A new safety sabatinate forthe usual heavy, awicward 
‘Meoden hatch cover. This hinged cover of light stroog 
‘Beta can be cloned quickly and easly ia storm Hens 


aged, enough air remains in 
the others to keep the craft 
afloat. There are rowlocks for 


Science's anawer to the problem of 
Preventing serio, late wach, 
‘Proved the Vente’ undoing. The 
hiring firwhect of this stabilizing 
{Gyroscope wil bring a ship back 
\Sreven wel, even if theeargo shift, 


propulsion and steering. ‘The 
tops and bottoms are alike, as 
in the case of the lifeboa 
scribed above, so that it makes 
no. difference how the raft 
strikes the water. 

nce, 100, already has 
anewered the question: How 
is it possible to prevent 
such as proved. the Vesti 

ik? Some day, 


stabilizer is the device that 
does the trick, A gyroscope 
fl so that 


heavy enough in therimand it 
willresistevery elfortto tip tout ofits orig- 
inal plane of rotation. Some large yachts 
that have stabilizers ride with decks 

level as a ballroom floor through sto 
which would set the greatest liners rolling. 
One Japanese cruiser was brought from 
a thirty-degree roll to an even keel in a 
few seconds by means of the gyroscope. 


IPE-BELTS of a type far superior to 
the standard “vest” type many pat. 
senger boats are still carrying, an which 
were carried. by the Pestris, now are 
Rvallable. This type of belt makes it 
Almost impossible for the wearer's head 
to be submerged. One may go to sleep 
in the water without danger of drowning, 
hile with the ordinary life-belt constant 
‘lort and wakefulness are necessary. 
‘Meantime marine engincers and archi- 
tects of all seafaring nations consider the 
perfecting of the unsinkable vessel their 
greatest -and. most pressing problem. 
When this goal is reached and inclusion 
of ‘the latest safety-devices in. ships’ 
quipment is compulsory, science and in- 
Yeation will have accomplished their 
purpose of relegating ocean disasters to 
the past. 
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If You Had Millions to Spend— 


T would youdo? Harry Guggenheim chose 
togoin foraviation. Hemarshalled the forces 


‘Two fying wboratorien of the Gugeen 
Ibi Fund, piloted. by veterans, carey om 
‘experiments to conquer fog on lewaye. 


FEW weeks ago a new research 
laboratory ‘was added to the 
world's gallery of modern scien 
tite developments. 

Te is a laboratory without 
test tubes, retorts, microscopes, and Bun- 
ten burners, and without learned looking 
te using ths nrgungparaphroai 
for purposes of minute investigation, 
coma acai ceees a. paras 

rong consits of two alr- 
planes. ‘he “professors” in charge are 

Experienced aviators, And its aim is the 

stint defeat of the Hyer mont dan 

{erous enemy—fog! 

Eq ‘with a wealth of instruments, 
the unique ying laboratory conducts its 
‘experiments on a section of an established 
sitway in the East. Here a thorough 
iy of fog flings made ner regular 

rating conditions. 

PHfope rune high that, as a result of this 

practleal pioneering work, the alrman’s 

Irorst foe will be beaten to'a standstill at 


Inst. 

“The flying laboratory was conceived 
and caablshed by the Daniel Cuggen- 
heim Fund for the Promotion of Acro; 
. Tt is the latest in a series of 
Valuable contributions toward the prog- 
ress of aviation made by the organization 
which is probably doing more than an; 

Uther agency to hasten the day when all 
the world will be on wings. 


HE Fund has set itself the task of 
making aviation safe for humanity 
‘and humanity receptive to the benefits of 
aviation. This program it carries out in 
a thoroughly practical way. Tt has 
dowed special schools of aeronautics in 
some of our leading colleges and universi- 
ties. Tt planned and financed Lindbergh's 
celebrated nation-wide tour. Tt conducts 
experiment and research activities. It 


ofscience toconqu: 


er the flyer’sdeadliest foes, 


\d to make airplanes as safe and useful as 


automobiles. Here is the story of a twentieth-cen- 
tury pioneer, a man who looked into the future. 
It forms a stirring episode in the drama of the air. 


By MICH 


cress itr movements de 
Signed to promote the safety 
Fast sow ft a engaged in a sation tts 
Campaign to have the towns and cities 
of the country identified by roof-marking 
an ‘the guidance of the airman. In brief. 
activities are directed toward the 
Bb Gp lea ied 
velopment of that attitude of public con- 
fence toward aviation which has come 
© passeety son apr eas io 
needy once eplly anid that every 
institution fs but the lengthened shadow 
of aman. Eager to measure the stature 
of the personality behind an organization 


that is ‘through the 
pl EF 
quarters of the Guggenheim Fund. 


‘There, in an unostentatious office, un- 
encumbered by fancy-titled assistants, 
‘expensive furniture, or red found 


oad Guggenheim, president of the 


‘Names often have way of subtly suit 
ing their bearera. "Te freadly informal- 
HRY of this man's fest name fits him ike 
a dove. About forty, blue-eyed, tanned 
skin, well st up and proportioned and 
theposscmor af area 

cngaging mile, he ts 

the find of chap who 

is likable at fit i 


the moment Guggen- 
heim, then a total 


EL MOK 


comfort and safety they enjoy 

‘around in their automobiles today, 
‘There are many who share that vision, 

‘and many more who still scoff at its mere 

mention. But this man gives without 

stint of his time and his 

about a quick reali 

of breaking the 


to earth! 
T 200%, found out why. To, Harry 
Guggenheim, airplanes are the har- 
bingersof peace, the instrumentality that 
eventually ‘will bring about true 
A ng lh Ng Taig leg 
‘This underlying sentimental reason for 
his absorbing interest in aviation he re- 
vealed when I asked him what he con- 
sidered the greatest single contribution 
the airplane had made to modern progress. 
“its annibilation of space,” was hia 
‘quick reply, “and through thi 
iMkment of closer communi 
Yariour communities. At one time, not 
0 long ago, the populations of our 
and West were practically two different 
peoples because of the distance that sepa- 
ated them, ‘They had their own customs, 
points, and’ aspira. 
tions. "The railroad 
ceame and did much 
to improve that 
situation. "The air- 
plane is doing and 


that bind humanity 


will do therest! The 
next step will be the 


and problems that 
is bound to follow." 
Curiously enow 


stranger, shook his Harry’ Guggenhes 

hand and’ wished him originally saw the 

“Safe landing!” the = cia the pose Potelaites of the 
AY before cout acing pilots ae eying 0 sve Airplane as.a power- 

on his ne te Sa a ful ally of peace and 

‘Atlantic fight. — a when a 
In the course of our chat, T caught the during the World War. 

color and outline of a strong, rich per- what Seay hu ed apbes ene tees a 


Sonality, one that dreams Into 
Hache ealtin open ieee 
philosop ‘scien 
{ist and financier. 

“The first word in aviation has hardly 
been spoken,” he told me: “but you and 
Twill sce the day when the average man, 
and woman, too, will fly with the same 


She jool at Yale and had 
Sued ithe miaas aod settee piers 
‘of Mexico for the American Smelting and 


Refining Company, one of the concerns 
controlled by his father's firm. Later he 
got the of Bachelor and Master 
of Arts at Cambridge University in Eng- 
land. ‘There he (Continued on page 168) 
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Making \ Movie Thrills 
with Tiny Toys 
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ong way down, and no elevator, Here Mrs. Willamuon ie entering 
‘he file nse tabe that leadn vo the camara "wudlo" on the sen Boor 


Ringside Seats on 
the Ocean Bottom 


VICIOUS star prowl lng the 
A tea bottom hunting Yor prey. 

nt Stealthy on his trail glides a fac 
T= tar sucker fah, boat on altsching ist 
tall like a. paceste to the wndersin de> 
stroyer, This and other thrilling dramas: 
of the deep are revealed ii ee 
raph snapped recently at the ses 
tom of the Bahamas by. 3. E, Wie 
fee Soe gee ee 

and Mrs, iamson. 

‘Their camers suo at the ocean's ce 
lobe-shaped steel chamber fitted 
rindow of massive glass. It hangs 
Foes erulaing ship by 0 Sexibe, hollow 
shaft of steel that stretches like ar 
es to form a veritable “hole 
the sen” 


This weird contrivance was invented 
years ag arles Williamson, father 
art er, for dleep-sen salvage, 
The younger Williamson and his bride 
have adapted it as a movie studio, and as 
a chamber from which divers emerge to 
gather specimens of coral 


‘Toe photogranber and hie wie in 
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One Jump Ahead of Death! 


oe lent ik ae 
af Aa e - 
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= Strange Sights Snapped 


S———_~——iBy Our Camera Men 
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Men and Ideas 
Setting the Pace 
In Aviation 


February, 1929 


PHANTOM airplane 
for war use “mal oe be 
practically invisible in the air 
By nearing completion at Not: 
tingham, England. Recent tests 
showed the possiblity of constructing 
such a plane, on which it would. be im- 
pestible for enemy gunners to tran aril. 
lery, as reported not long ago in Porvtan 
Sciexce Monty. 
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points of land along the shore will inclase 
‘body of smooth water nearly a mile long, 
and half a mile wide—pleaty of room for 
seaplanes to land and to take off. Ari 

ing aviators and passengers will disem- 
bark on two floating platforms, provided 
ia sutton to tnoting lees fee the 


Flood lights and air beacons will be 


a 


‘expected to reduce motor noise, Sound- 
proof cabins with wall lined with balsam 
‘wood shavings are being expe 
Devt in Fokker panes, and the U8. 
Bureau of Standards is trying out a 
similar cabin under the direction of Dr. 
Paul Heyl, in charge of sound experiments 
sb the Deon: The eaon ld tie 
stop propeller noise, a sound almost 
as loud as the motor. 


‘Now the British govern 
‘ment is building the first 
of these war terrors. 

It is made entirely of 

“plass”"—a material of 
secret composition which 
Toots like las, can. be 
handled like metal, and 


TRANGEST of New Fighting | 
Planes Is an Unseen “Ghost” 
of the Air—Other Astonishing 


First to Fly in 
Antarctic 
‘HILE Commander 

AY Byrd and his eden- 

tifie expedition were sal- 

ing toward the Antarti, 


wil sap bullets Even ‘anus explores aca 
snes of this waa Inventions and Records Mark Senor ot Sng the Sint 
tiemehipegn he rand the Month’s Progress in Flying ie ea ie ch rt 
ipoeine irneell eoad we " cmp Soceatly ae 
pray. vition, “He cou a 
pec Tht rough ll parts Tiland, "Antarctica," ane 
‘the ‘control nounced that he had al- 


| ‘Against. the sky, 
only a hum will betray: 
the plane's approach. 


More Records 
Smashed 


OTABLE airplane 
records marked the 

ast month in. aviation. 
‘An unofficial world’s 
record for speed went to 
ight Lieut. D'Arcy 
British pilot, who 

his supermat 

Mic speed of 1037 mes 
age speed of 319.57 miles 

Calshot, Ei 


to exceed the previous 
mark by five miles an 
hour, Major Mario de 


‘What is believed to be an unofficial 
speed record for commerial transport 
planes was set by an American passenger 
Craft, of the Western Air Express, which 
faveraged 177 miles an hour on a 365-mile 
fight between Oakland and Los Angeles. 
‘The world’s altitude record for a pla 
tivo men, it was recently di 


. W. ‘who recently climbed to 
$784 feet—within 000 feet of the world's 


Thad safely but without the record 


A Great Seaplane Harbor 
‘OON Montreal, Canada, is to have one 
of the finest seaplane harbors in the 
‘world. ‘Two 900-foot breakwaters built 
Sok to! the Sk Laweesoe siver: font 


Hare is one of two huge semicircular batteries of searchlights which turn sight 
nto dy foe yer landing at the new Newark. ®. J. municipal siren. 
there are tremty two of the Boodlighting lamps, each of «mallsoncunepowe’, 


installed for night flying. Visitors will sce 
customs and immigration buildings, as 


Nell as restaurants and waiti 
The project bas been approved ky the 
Montreal Harbor Commission and the 
Department of National Defense. 


Silencing Roar of Planes 


1URNING Coe! of a 200-horse- 
spell tt elerge 
are pees seer eas wee 
developed by the makers of Fairchild 
sere fy eae 
eae 
six-foot pipe as thick asa forefinger, which 
ey lage pore ae 
ee rece ce ee cree Se 
roy eee etic 
eas 
ot re have recently A crc 
ae aces fer salt bee 
Somer ee ee 
‘The U. S. Navy is experimenting with an 
apparatus, that Lae regen gases: 
(eee es 
ge ‘changed rate of flow is 


ready piloted one of his 

Lockheed planet on. a 

short flight In preparation 

for his projected alr tip 

along the coast of Graham 

.. Hee hopes to find a 

ible site beyond. the 

Sea ice barrier for a 

polar meteorological sta- 
tion, 


Planes Wear 
Life Buoys 
Abd planes can leave 

the deck of an air 
plane carrier for a shore 


visit when the sea is too 
rough to launch a sea- 


piane.__ Bat, should ‘the 
land ‘craft fall into the 
the Tost 


the Navy recently 
has adopted a unique 
*flota 


in an emergency. Two built-in com 
‘ments in the nose of the plane, an 


one 
in the rear, house barrel. shay of 
Dreprod ti normally ded, Bat 
‘when a forced descent on water is made, 
the pilot pulls lover that instantaneously 


inflates the three bags like balloons, from 

a steel bottle that contains com} 

gas. With these balloonlike pontoons, 

lane can float indefinite 
A recent improvement 

inflates the bags 

the plane touch water. The entire equi 

ment for a large bombing plane weigh 

only seventy pounds. 


New Gun Sprays Bullets 
PRAYING bullets from a machine 
beseeteet ts eeceera aa 
ot is unique 
leventon ender coiiortien ‘by te 
War Department for use in fighti 
planes, According to theinventor, 
Butler, of Pittsburgh, it makes it 
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‘Wilbur and Katharine Wright flying before King Kdward VII of Rngland ot Pau, Prance, in 1900. 
{ng the camera i Orvile Wright.” Little cd the Wright boys dream that injures to 


How Two Untutored Bicycle Men Sits the 
Air After Learned Experts Had Failed—The 
Amazing Story of Wilbur and Orville Wright, 
Told for the First Time in Intimate Detail 


By JOHN R. McMAHON 


HEAR the Wright boys are going periment to create this, thet 
camping this summer.” said a size model of the future 
tigen of Dayton, Ohio. to a test it for the fit time 

‘ear 1900, ‘were humble beginners. They 
faking money out dreamed that within three years at 


little imagined that Jess than ten years 


i 
vdein ther aky web 
‘of Spain would be arguing 


oii cyl ines Fue Where Hi hey would ect the words why be shonld he a passenger when the 
are they goit first navigators of the air and that in Queen was not looking; that the Crown: 

“Queer | luce called Ki ty Hawk, result of such Prince of Germany would be pleading 
down in ‘Korth Carolina.” achievement fora short trip which you and I now ob- 


they would be tain for three to five dollars. 

received as hon: 

cored guests by “EJOW did the Wrights—unedueated 

the rulers of five —dare to attempt what they did?” 

uations in Ihave heard donens of people ak that 
id 

‘of th 


“WWiiy do. you suppose they 
want to go that far?™ 
Twonder myself. Wilbur went 
into astore yesterday and bought 
Alot of anteen clothtwenty-five 
Sands of it. Giel says, “Wha 
fou want it for?” He says, ‘Well, 
wrantite 
wicks tape a tel ag 
i mare 
‘They want to start a hunting and 


fishing — charge people 
money. to. belong a of 

that there cloth is 

ats nt ond bea 

““Thatsity” agreed the (( 
other. 

Maybe it was just as 
sul aesiees ast 
suspect that tl i 
wwas required for wings 
con a flying contraption 
for man-carrying glider 
‘which the Wrights were 
to try out Inte that sum- 
mer at Kitty Hawk, 

Te had taken Wilbur 
and Orville four years of 
pondering and minor ex- 


inad. ‘They litle schooling, camyiag to compete with 
trained and learned men of science in the 


France, Sir Hiram Maxim in. England, 
Octave Chanuteand Professor. P. Lang: 
ley in America, were past masters in the 
study of aviation. They had built gliders, 
written learned books, made model glid- 
cers fly, and some of them were at work on, 
ponderous power machines. ‘They had 
ige. money, and apparent science. 

Maxim was the famous inventor of the 
Maxim gun, Chanute was a leading en- 
gineer. ley. was secretary 
Ea se « Grteremt 
museum and scientific laboratory. 

“And yet the unschooled bicycle men of 
Dayton, outdistancing all learned rivals, 
in the world, succeeded in their quest, 
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and created the first airplane 
from which are directly derived, 
without basic difference oF 
change, all the mighty fleets that 
roam the ky today. 
low did they ever manage to 
do it? i 
For an answer, let us go back 
a few years, to their boyhood 
and youth in the simple little 
homestead on Hawthorn Street 
in Dayton, and see how the 
brothers qualified themselves to 
succeed where men of far greater 
fechnial learning and resources 


Te Wright family was set 
ed in Dayton permanently 

tly after supper 
Wilbur and Or- 


table with the tools of wood 
carving and engraving. They 
tured out some useless things 


but advanced in the knowledge 
of tools. The youn 


brother 


was, in effect, part of a 
cours ie, deetacntaly and 
woodwork became a prime 
‘dvantage in the future crention of gliders 
tand then a power flyer. ‘Thus the boys 
earned to draw plans to scale—whether 
‘a wing, motor, oF propeller—and how to 
execute them in detail. ‘There was more 
wood than metal in the first air craft, and 
it was well they early learned the differ- 
ence between ash and oak, pine and maple. 
was a profitable home schoo! 

the Langleys and Maxims missed. A 
workshop does not make everybody 
great inventor, yet it develops and 
wits. 


IE Wrights are their own mechanics 
ind won't Iet anybody do anything 

"was the amazed critical com= 
ment in iater years amid their triumphs 
abroad. It was partly the reason, too, 
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ment his previous schooling. Science 
mathematics, and history were the sul- 
jects he studied. His academic record 
‘scems barren, but his athletic activity led 
to an accident without which the world 
would have had no airplane today. 

‘A fellow player. in game of shinny on 
the ice, accidentally struck Wilbur on the 
mouth with his atick, knocking out all his 
front upper teeth. Tt was a cruel 


Tuandaged the gory face 
Trak homes” we eas hearth brave 


boyish misfortune pro- 


“ 


mote a world discovery? Among the ef- 
fects of the injury were heart and stomach 
trouble. There was a long period of deli- 
cate health, if not semi-invalidism. ‘The 
‘effect in poor health kept Wilbur at home 
for years. “He did not travel or marry, 
like his elder brothers. 


FTE age siference between himect 
and Orville was equalized. maki 
possible their collaboration in invent 
Hess hi they conte tom ti 
tend. 
Orville was fourteen and in the eighth 
grade of public school when he formed a 


{ing business, ‘The partner was Fd 

a.crony from early childhood, ‘The print 

shop, in the $ hen, was equipped 

with a toy press, a hellbox of junk ty 

afew wood engravings made by Orville, 

and" some, of ir. 

stamps, useful in. printi 
decorating a catalogue, 

For the Wrights, printing became 

1 needed enlargement of mechan- 
‘cal tales 
road to the flying 
machine, Tealso 
developed into a 
practical source 
of bread 

5 butter.” Father 
Wright cheered 

the struggling 


partners with a 
donation of 
twenty-five 


pounds of recond- 
ve at the same time he 
prompted Wilbur and Lorin to trade their 
jointly owned rowboat which Wilbur had 
for a real press to be presented to 
Orvile. This press was 5. by’ 5 inches, 
slf-inking, famed as the “Model.” When 
the partners added to this outfit some job 
type, they. were soon emboldened. to 
a school paper, te the Aided. 
‘AL sixteen, Orville decided to bui 
‘pres, THe took sticks from the 
‘rooupile and shaped them on the 
tumningelathe that had been earlier co 
i stnek ‘of itel 


stove fuel. Aj 9p suppl 
roller which only needed 
for weight and 


wooden disks. After 
‘aits flat bed, a sheet of paper was set 
in place and subjected to the pressure of 
(he gravelloaded roller. Tt worked. 1 
Withur east his eye om the outfit and saw 
Jiow it could be bettered 


E CAN imagine the youthful Wilbur 


fn 
je work if you did't have to 
fin up and down with that big roller, 
Look. Til fix a lever to shoot the roller 
Viack and forth. ‘Then you just stand and 
‘move the lever with one han 
‘The elder aio hee on tym, 
ruin device, and the pair coax 
Pome speed out of the woodpilepreas 
with Orv at the lever and Wilbur 
inking and feeding. Later they de- 
vised end built an ingenious mcch- 
ssn that fled printed papers a they 
came from the press. 
‘Al this was typical of the collabora- 
tion between the brothers. ‘The younger, 
‘full of eager visions, began projects which 


were scrutinizedandimproved by theelder. 
‘Thus, if we should tag the essential 

Pera ch the aleplane wh thea 

the joint creators, indicating priori 
concept and Improvement, ke 


results 


"Wing warp or flap for sidewise balance, 
, Ws vertieal rudder for 

ance, 0, W; horizont 
andaft balance, Ws wing curve, O, W: 
propeller curve, simultaneously W and O. 


FAs, torsyte eights were sble to 
build a rather intricate machine 

of nothing, we can understand how in 
manhood they assembled hack saw blades 
sand other junk in a bicyele shop to create 
the world’s pioneer device for the correct 
measurement of air pressure that was a 
prerequisite to the solution of the flight 


Problem. 
‘When the brothers resolved in the late 
winter of 1888 to publish a weekly news- 
per, they wanted sable print 
res ine Mrs. Wright looked wit 
lismay on the fail Yromdpile, for the 
weather was cold, But the 
heeded. It was the most ambitious of 
‘the inventors’ efforts up to this time. A 
secondhand tombstone served as. flat bed 
for the press. ‘There was a massive roller 
‘and an amplitude of wheels, pinions, pul- 
Jeyg, gears, and levers, a 
“every part of this press ran at 
aged.” a maber ofthe family tld me. 
twas the liveliest thing you ever saw. 
‘The racket it made was terribl 
‘The West Side News, printed on the new 
made its bow to the public in 
ih, with Wilbur as editor and Orville 
filling the position of business manager. 
‘The boys’ mother died on July fourth, 
1889. She left her sons a 
rich Se peege! rc 


find bovish play-steps toward 
aye one 


‘seen in.a magic crystal of the 
future her sons standing in 
‘the White House, receivis 
ld medals at the hands 
resident ‘Taft—Wilbur and 
Orville striding down a field 
with the King of Italy be- 
‘tween them—Wilbur aflight 
with his sister Katharine in 


the presence of His Bri 
lassie Majesty Ravan 
va smiled 
“pon ya mperrand 
red by 200,000 
manned spectators of 
‘hom many sought to 
Touch the “hem of is 


other" te Wilber, vig wes twenty-twe, 


and Orville, who was eighteen. The tro 


became 


the years, 
tibreken eve ty’ the itarvention of 
death. No one else was as close to the 


inventors as this sister, their beloved 
“Sterchens,” who was their comrade and 
perfect confidante. 


‘THE muse of history raised a polite 
eyebrow because Wilbur did not gradu- 
ate from high school eter now lit the 
Sten fe let Dayton i in isn, 
‘Thus neither of the brothers even. 
preparatory schooling. ‘The Wrights 
never went to col 

‘The West Side News was turned into x 


daily in the spring of 1890 under the name 
of The lem. A funny column styled 


SEppdlettons by the 
feather ” 
cluded among the taika of 
Bator ‘Wilbur, Orviles 
job was to make big mer- 
éhants sign on the dotted 

The Item luckily died in three months 
sand the relieved owners turned 49 job 
Pilatng,25 the cutout of Wish 

fers, were 

nates of the United 
jurch, and. a journal for col- 
‘ored people. ‘The latter was edited by 
Paul Lawrence Dunbar, a young ne 
gas who had been Orvlle's classmate in hgh 


to 100 
Brethren 


e DUE ‘was given to original poems 
which he rected in the print shop, 
‘One day he scribbled on the wall an effort 
that is doubtless omitted from the col- 
lection which brought fame to the Afro- 
‘American poet. But it has an interesting 


tov Galle Wright int of ght 


En the priating besten 
et a to bet 


‘As his'n is, 
‘The Wrights were as with Dune 
bar's later success with his Pegasus of 


poetry as he was over their feat with a 
‘mechanical steed of the air. ‘The brothers 
‘were strong in loyalty to early and old 


Tend 
witttis elton of» Geyele epat abo 
c ion of a bicycle repa 
Ee cee 
into laying with a 

new, machine, the ball bear- 
ing “safety” with compressed 
ait within rubber 


teresting to consider that the 
bicycle trade was a kinder- 
garten to many who later 
found fame and fortune in 
automobiles and aircraft. For 
the Wrights it was a real 
stepping stone toward the 
{Continued on poge 162) 
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Tides Make the 
Earth Boil Over 


By EDWIN W. TEALE 


CENTLY the world read that 
thousands of refugees, carrying 
pitiful bundles of salvaged goods, 


were clogging the roads of eastern 
eeing from an eruption of Mt 
Etna, For five years this 1 
voleano, fringed with 
yards at its base, had be 
Vulcan's forge flared anew. 

From an opening in the side of the 

which, strangely 

vered with 
there crept a devastat 
Java sixty feet h 
streams, it advanced down the mountain 
side, devouring trees and buildings in 
its ineandescent flood, and pushed 


YES SS: become leas frequent and more violent. 


ina is comparatively young, possibly 
not older than 100,000 


ts course, a town at 
lages had disappeared, 7,000 people 
were homeless, and 10,000 fertile acres 
hod turned to ridges of stone. Etna 

d its right to the 
marks it on = 


red dots, each marking a voleano 
of comparatively recent ac 
tivity. 

Not all active volcanos erupt, 
as did Mt, Etna, like a boiled 
‘over pot, Many explode, shoot 
ing dust and ashes. miles into 
the air. ‘The nonexplosive char- % 
acter of Etna is ascribed by 
voleanologists to the fact that 
its lava is a relatively thin 

llows steam 
cexeape 


hornly, ¢: 
mense ‘pressure be- 
neath, and eventt- 
ally a violent eruption. 


FEW scientists 
discovered the strange fact 
that lava is hotter at the surface 
interior! 


Dr. Arthur L. Day 
‘the geophysical laboratory of the 
Camegs 
ton, D. 


wearing a gas mask as 

‘against. the poisonous 
th flames shooting all 
about him, and the heat charring 


perature was 100 deg 

on the 

‘one third of the 

hydrogen, which burns at the surface, 
creasing heat 

As voleanos grow old, the 


the soles of his heavy shoes, he 
took measurements which 're- 
vealed that twenty fect below 
‘the surface of the lava the tem- 


ound the inva hotter at the surface then in craters interior 


©, Meshere, Courter Dr. 7. A. Seeger 


urface. On 


eruptions 


ranquil for long peri- 
Bondaison, in Japan, 


was qu years 
before its outbreak in 
1888. most 
famo the 


world, was described ax 
being ‘verdure-clad 
it helched death upon 
ompeli. ‘The most ter- 
rible of all known voleanie 
asters occurred on the 
Island of Martinique, in 
1902, after Mount Pelee 
had ‘slumbered for filty 
years. A single puff of its 
fiery ‘breath. snuffed out 
0,000 lives in the city of 
St. Pierre, A single human 
being remained aliv 
through the disaster—a 
negra prisoner locked in an 
underground dungeon. 
At ane time it was } 
Tieved that all vo Java came 
from a central reservoir, for 


hy the molten heart of our globe 
Now, however, the earth's inte- 
Fior is believed to be more rigid 
than strongest steel. Instead 


of being of deep-seated. ori 
Yoleanos are now thought of ax 
“skin disease” of the earth. Lava 
is believed to originate at moder- 
ate depths, which Charles F. 
‘Talman, of the U.S. Weath 
Bureau, says probably never © 
ceeds half dozen miles. Son 
volcanologists hold that lava is 
carried by rootlike channels run- 
ing around. the earth; others 
that small individual pockets or 
reservoirs of molten Tock are 
formed beneath each crater. 


Planes Bomb “Warship” on the Desert 


Life-Size Dreadnaught, 
x Painted on Sand, Blown 


to Bits by Shower of 
Missiles from the Air 
_p Ah in Amazing War Game 


Attaching bombs to relea. 
ing mechanism under ber 
‘wings of the bombing plane. 


practice maneuver. On 
of a dry lake below. the 


it detonated with a roar, rising « huge 
cloud and dust. ‘Three of these 
death dealing bombs struck ot canot the 

all landing within the lines a series of holes torn by 
the deck of the dreadnaught. the exploding bombs, 


Do You Want to Get Into Aviation? 


Do you want to know the real facts about learning to fly? How 
to get started? How to figure the cost? How to choose a school? 
How to find an opening after you have your pilot's license? 


A Series of Articles Will Tell You How 


The most complete series upon the subject ever puolished. Authoritative, 
Helpful. ‘Thrilling. Useful hints that will aid you in getting started. Facts you 
will want to know from first-hand informat Advice that comes to you from the 
experiences of famous flying men. ‘The series 


Begin Next Month 


Watch for it. It wi learning to fly. It will help you in finding a place 
in erlntton Dou't tase the Bint fentalinoat 2 the March 
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Prof. Hay Steenbock, of the 
University 2 Wisconsin, wh die 
‘covered that food bathed wae 
fighe’ wit adie 
‘lneae, and “presented 

‘with mating new heath eres, 


TTHIN the last few weeks a 
new breakfast food has ap- 
eared on ‘the shelvey”of 
grocery stores throughout 
the country. During its 

pate from “Mplporersl “siete 

sunshine from — highs ric 

Jame, is the et new “irradiated” 

‘ou may soon expect to 
fe upon your groves shelves And iis 
the first result of a sensational process 
that might have been worth « ‘million 
dollars or more to a University of Wise 
consin professor, had he not preferred to 

ive it away. 

w When" Brot. Harry Steenbock, the 

‘originator of | the process, “made. his 

astounding discovery that sunlight- 
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bathed food will prevent rickets, dread 
bone disease, and will probably help to 
chek tuberculosis and sre. he feared 

jowledge might 
hands i 


snapped off the pow 
in his laboratory, put back in their cages 
the white rats that had led him to the 
epoch-making find, and applied for a 
patent. When he obtained it, he pre- 
sented the food-making process, patents 
‘and all, to the University of Wisconsin, 
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Now You Can Eat 


Sunshine! 


Here Is the Story of 
a Man Who Gave Away 
His $1,000,000 Dis- 
covery to Make Folks 
Healthy—How the Sun 
Is Being Put to Work 
By 
FRANK PARKER 
STOCKBRIDGE 


Maing srisiat 


to life, Dr, Ephraim It. Mulford, pros 
ident of the New 

ciety, told a convention of doctors 
the other day they a 

healthier and longer-lived than men, 
more resistant to disease avd mos 

resilient under steain. Dr. Mulford 


Attributes this to. the modern fashion 

ving fewer and 
‘They expose them. 
the life-giving ultra-violet 
creas men persist in covering 
bodies from neck to ankle with 


thei 
thick, dark clothing. ‘The whiter and 


‘more porous the material of our eloth- 
ing, the more easily do the ultra-violet 
rays of the sun penetrate to the skin, the 
Waited States Burau of Standards re. 
s. Dyed fabrics, and even those 
ahiy yellowed by age, shut them off 
t completely. ‘The one-pigce bath- 
fog vitor thet ‘eantier costume of the 
Oriental dancer would seem to be more in 
line with what Nature intended us to 


E DIG our graves with our teth by 
W iccing tit wham bearing foods 
in favor of hea od starches, ys De 
report to the American Medical Associa 
tion, Lowered resistance to infections of 
all Kinds, in the nose and throat as well 
tin the stomach and intestines, results 
ict consisting mainly of white 
Potatoes, white rice, 
Jean meats, sugat-sturated coffee, sugar: 
laden desserts, weetened soft drinks, and 
candy, saye Dr. Harris, comparing the 
prevalence of abdominal disease 

‘wth the increase in sugar consumption. 
Fifty years ago the average person ate 
twenty-six pounds of sugat'a year, now 
he eats 100, pounds,” Frequent. colds, 
Dreumonia, tuberculosis, appendicitis, 
Rlomach ulcers and gallbladder disease 
are attributed to lack of vitamins in the 
diet of the average sedentary American. 
Catch your own food and eat it raw and 
ou wil get all the vitamins you need. 
‘Fie human machine functions Dest when 
vreveat only what we can capture, pluck 
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barchanded, combining muscular 
speek doer sates ts 
‘a diet which is rich in vitamins 


ractical comprotise is probably to cat a 
PiSEN higher proportion ot fata ets rar 


fruit, and vegetables,” wear the 
lightest clothes we can tolerate, walk in 
the sunlight ex much as we ean, and trast 
to luel 


HILE Prof. Steenbock was fee 
cereal to white rats in his darkened 
smid-Western, laboratory, other exper 
foesters here and bres wore botling 
funshine for human need. From labe 
tratorics in England and Germany came 
the news thats substance had been die 
covered which, exposed to sunshine, or 
Sitrcviolet light, became "a remedy 
thousands of tines as potent as cod liver 
ounces of ft equal ton of the 
HR nesid, Kura as prgoteroy 
this mubstance, formed from yeast and 
Activated by sunlight, is preset i smal 
quantities in every healthy person. ‘But 
Meet be lacking. and a doe so small that 
it conld ‘hardly. be. measured would 
emery the trouble, So powerful ie this 
Subbiance thet an overdoee of few grains 
nigh rove dear than arsenic 
jow this magie substance was found 
is in tect am abvorbing story, Uhat 
Started with efforts of scientists to make 
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cod liver oil more pleasant to take, ‘The 
first attempts to make the oil palatable, 
by purifying it destroyed its curative 
value. That gave the first clue; perhaps 
the beneficial ingredient was actually an 
impurity. Prof. George Barger, of the 
University. of Edinburgh, pursued this 
clue and found the answer—the whole 
medicinal value of the oil was confined to 
fergosterol. which is found as at 
purity in fats, 


EN Dr. Adolf Windaus, a Ger- 
man expert of the University. of 
1, proved that by exposing 


Tor that discovery 
been awarded the S 
rie’ in ‘chemistry. for 
1620, a cast uward of 
tore than 840,00, 

Tr thee "words, cod 
liver il owes tench 
‘lied wholly to 
impunity “whieh 
ra, owes ta power to 
ight that. filters: 
through the water to the 
ing 
When sunlight hits 
ergosterol, it turns it 
ite "vtamia Due 
of those: searione. sat 
camry” component 
foods” which scientists 
now believe owe their 


health-giving potency to 
the fact that they absorb, 
tand retain sunshine. Vi- 


tamin D, which is the 
Fikets preventing. vite: 

is manufactured 
in the human body by an interesting prot 
‘ess which scientists are just now begin- 
ning to understand, Ergosterol, alread 
contained in the body, finds its way 
the surface of the skin, where it is bathe 
in sunlight. ‘Then it is reabsorbed with 


dlectrie lamps is now recomn 
medical men, who also 

people whose bodily “sun-bottling” ap- 
paratus is defective can make up the 
deficiency in an indirect way by eating, 
food that has been treated with sunshine, 


DEMONSTRATE that sun baths 

can be taken in food, Professor Steen- 
tock rated two broods of white rats 

e deprived of a part of 

{heie normal dict and they developed the 
bone disease of rickets. ‘The 
hhe sun-bathed daily is i 
of meroary Lnwpe’” Ai longi be bate 
the rats of the second brood and fed an 


extract of their livers to the undernour- 
ished ones, The ricket-afflicted rats he- 
came healthy agai 


‘Thus he proved that treatment with 
ultra-violet rays could be given indirectly, 


in food. Next he ‘quantities of 
Hour aid lata, Gils) salt Sol tee 
cereals, to the powerful rays of mercury 
lamps and fed them toricketaflicted rats, 
‘These rats, too, recovered. ‘Then Professor 
Steenbock announced his discovery of how 
toputhealthful sun- (Coninuel on pape 158) 
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‘A new engineering wonder— 
‘he ting "aleping ear hotel, 
perched like © bind house on 
She pinnacle’ of Jugypitar- 


Sky Railway Runs to 
\ 


Strange Hotel 


wo pat ‘engineering feats were A thilling ride if you 

combined recently in a single enter- ov ert aimy. Yat 

prise that may be numbered among "estitespancineca, 
the wonders of the world. One is the fa- near the mountain top. 
mous hanging-car aerial cableway that 
climbs to the top of Germany's highest 
‘mountain peak, the Zugspitze, more than 
two miles above sea level. other is 
the construction of the world a 
allyear hotel, perched on a sharp crag 
that forms the very pinnacle of the moun- 
tain, The second was made possible by 
the fet 
‘The: 


tel, a Lilliputian hostelry smaller 
d sleeping car, prob- 
problems of construc- 
than the largest hotel ever built. Te 
‘was designed like a sleeping car, not to be 
fantasti, but because ofthe meager space 
available, and also because of the dificult 


cableway, gave rise to the auda- 
cious idea of providing a mod- 
ern-equipped mountain-top ho- 
tel. ‘The cableway, first of its 
Kind, extends from a statior 
Austria, 2,800 feet above sea 
level, up 11,000 feet to the 
‘mountain's summit. 


‘The tiny “sleeping 
gar” took six months 
in building, The first 
task was to break up 
2,500 "cubic yards at 
rock to make a suitable 
foothold for the hotel. 
‘Wood construction was 
used because of the 
drastic change in tem- 
perature, which catised 
enormous ion 
td abrinkage of mo- 
terial, and because ce- 
ment’ froze before it 
could be used. 

ty hampered te mer Th pea 
ice greatly hampered the work 

was swept by a seventy-mile ga and in 
Winter the thermometer dropped to sero 
and below. ‘The crews of eighty men had 
to be changed from week to week, s0 
‘gruelling was the task. ‘Three men were 
fost; one fell into a chasm and two were 
‘caught in snow slides, 

All building materials, machinery for 
an electric power. plant, furnishings, 
heavy porcelain plumbing and pipes, 
furniture and equipment for a restaurant 
capable of serving 250 hungry guests at 
single meal, pumps for a reservoir, a 
steam heating plant, food and fuel for 
workmen, and finally the workmen them- 
selves, had to be hauled up the rugged 
mountain sides or carried in the ti 
cae ar hat only twelve people 
and take twenty minutes for each tript 

‘There are berths for seventy-three 


upon the magnificent view below. 
‘The total cost of the Zugspitze cable- 
way and the hotel was about $1,000,000, 
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Nile the Road of Progress 


|VERY shade and tint can be re- 
duced tos numerical formula, 
‘expressed in figures, by means of 
‘a device known as the recording 
tometer, recently in- 
vented by Professor Arthur C. Hardy, of 
the Massachusetts Institute of Technol 
‘The apparatus automatically 
Ivzes the light rays reflected from any 
“object of any color and records in ink, on 
‘a chart, the precise proportion of each of 
the primary colors, red, yellow and blue, 
which combine to make the shade under 
‘observation, ‘The chart reading is easily 
reduced to figures, so that it is possible to 
diseribe any color ot tint, in, numerals 
wi ‘enable ving access 
to one of Profesor Hardy's instruments 
to match it perfectly without a sample. 
The practical uses of this device 
innumerable. "A fashion expert visiting 
Paris for an American dress manufactur- 
er, for example, can cable the, mathe- 
‘matical formula of the newest fashionable 
shades 40 that they can be reproduced 
precisely without delay. ‘To the man 


‘whose wife asks him to go to the store 
And match a piece of silk or a pair of 
stockin uld prove an inestimable 


boon. No longer will he have to try to 
cover what the shopkeeper means by 


Farms in the Sahara? 


ECLAMATION of the Sahara Des- 
cert, long discussed, is now receiving 
attention as a serious project by the 


French government. Dwight Braman, 
of Boston, Mass., an irrigation engineer, 
hhas worked out the plan for letting in the 
Mediterranean through canals and dam 


the Fivers which flow 
wn from. the Atlas Moun- 
tains. This, would create a 
great inland” sea covering 
$0,000 square miles. ‘The miois- 
ture from evaporation would 
change the climate for hun- 
dre of miles in all dietions 
possibly affecting that of south- 
tm Europe as well. ‘The sol is 
rich and, with water available, 
‘would be highly productive. 

‘This project. if carried out, 
ight change tive whole course 
‘of international trade and put 
North Africa back on the map 
‘as a center of civilization. 


New Material for 
Airship Bags 

IHE U.S. Bureau of Stand- 

amis announces that its 
technicians have developed a 
substitute for goldbenters 
thin for use in the manfae- 
tue of the ga ells which, in 
flated with hydrogen or he- 
lium, lift an airship. 

Goldbeaters’ skin is an ex- 
pensive product. Tt is pre- 


nal process of manufacturing gold 
.” Sheets of gold are reduced by pre- 

Hing to such thinness that ‘850 
piled alternately with squares of 
‘skin, measure only three quarters of 


‘an inch in thickness. ‘This pile, or “mold,” 
is then beaten for four hours with a seven- 


ey 


Detects Artificial Pearls 
By photographing the heart of pear, the 
lnuuument st te night, toveoted by Bt 
Renier 2 “French chemist determines 
‘iether it i genuine A small camera le 
Temed on the pee tivengh o grees ics. 


ind hammer until each sheet of gold 
leaf is only 1/150,000 of an inch thick. 


‘The thinness, toughness, and imper- 
viousness of the goldbeaters” skin has 
made it heretofore the only substance 
light and tight enough for airship gas 
cells, “Each skin measures five inches 
square, and it took 500,000 of them to 
make the gas cells for the dirigible Lor 
Angeles. 

Commenting on that fact, an Irish 
newspaper recently gravely informed its 
readers that the little animal known as 
the goldbeater, a native of North Amer- 
ae derives its name from its habit 

ng oF sarin ground 
in the viaty of te gold mines ot the 
Far West, was in danger of extinction, s0 
‘many were being killed for their skins to 
make airships! 


Will the Ocean Overflow? 


MOST of us Commander Byrd's 
Tepeiin te heures eet 
more of adventure than of science; but if 
his researches on the south polar ice cap 
answer but one question they may prove 
of the greatest value to the world. 

‘That ¢ Is the Antarctic ioe 


dog? 
then the seacoast cities of the 
world might better begin now to move 
Inland, to high ground, for the complete 
melting of the Antarctic ice woul 
jase enough water, now stored as ice, to 

fee a eal oh a wh came ty ait 
fect, according to Sir Edgeworth 

of Sydney, Australia, a distinguished 


rer and. geologist. 
“ere sont to be round fr bale 
that the tradition of « word-wide fod 

sistent among all ancient peoples, may 
Kare originated in te rn tthe gems 
when the Arctic ice eap melted at the end 
the lt Toe Age approximately twenty 

housand years ago 


New Cancer Hope 
ANCER is a disease for vhich no 


‘knife in its early 
an in eight and one 
fourteen dies of cancer. Tk 
most, frequently in people 
ood is alkaline. ‘Dr. Chat 
Mayo, famous surgeon of Rocheste 
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Brief Bits of Fact and Interesting Comment from 
the Month’s Records of Discovery and Invention 


Minn., recently told the American Public 
Health Association that the tendency to 
cancer is hereditary. Cuban authorities 


them to death, 
it, less repugnant, may re- 
lt from the tise of a machine recently 

of the 


IFE renuias ove of tho unexplained 
phenomena of the universe, It seems 
robable that scientists ever will be 
able to produce life from nonli 
ls, but through an amazing series of 

ts many, things 


tute reported that the head of a dog had 
been kept alive for three hours after it 
had been severed from the body. And in 
‘a glass jar at the Rockefeller Institute of 
Medics rch in New York there is 


thous Dr. Alexis Carrel has kept alive for 
nearly twenty’ years. 

‘The Moscow experiment, conducted by 
8. J. Brukja “8. L Chee, 
after the an inced 
fananesthetic, was accomplished by means 
of an artificial heart-made of steel and 

imped blood to the dog's 
Thead, The experimenters declared that 
the detached head svallowed food, al- 
hough there was ne stomach for it to we 
into, snarled and bared its tee 


responded to the 
made with quin 
that it was eapable of tasti 
Tn a similar experiment in Russia, a 
mon n dead 


for hours was resuscitated by th 
tion of its J, and at last report 
was alive Just what: the 
fatu ‘experiments 


it is impossible to tell, but from such 
research physicians learned how to re- 
uscitate patients, after the heart had 


stopped, by the injection of adrenalin. 
No Fire in Redheads? 


SCIENTIFIC pronouncement which 
frees = report of the Bran Social Hy. 
rom a report of the Bri oo 
iene Council. ‘This indicates a belief 
that redheads, 
fighters and fiery adventu 
victims of an 
itor inferiority 
coupler 


esting theory, if 
Aifficult of proof, 
Tt has for its 


into being 
vigorously on the | offensive-defensive, 
until it becomes a habit. Schoolroom jexts 
oft have 8 nding econ, the lve of 
Itis related of Napoleon that he 
et chisoniead to ta nee viene 
schoolmate twitted Mita sboat hi’ smull 
‘stature, saying that there wasn’t enough, 
of him to make a soldier. 


Every Man His Own Still 


ATURE has slight regard for the 
IN iigitecuth sncedmert but sos to 
it that every human being has his or her 
regular daily supply of alcohol. Three 
thousandths of one percent of the total 
‘weight of the normal human body con- 
‘ists of alcohol, says the Journal of the 
ican Medical Association. Each 
E y manufacturing 
Alcobiol from the sugars, starches, and 
yeasts we eat as food, but it would tak 
‘nore than a hundred times as much 
‘we can get in this way to produce intoxis 
ee 
To discover what goes on in 
the chemical laboratory of the 
human body isa quest upon 
‘which scientists are working 
more than on any other single 
lem. ‘The mechanics of the 
Pods; considered asa machine, 
hhaveiong been well understood 
Told fascine 
mysteries. It may take 
‘long time to, uncover all of 
them, but we have plenty of 
time ‘ahead of us. A billion 
‘years, at least, is the latest 
Estimate of the future duration 
of the earth, according to Prof. 
BLA Millikan.of the California 
(Continued on page 160) 
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One of the tatest seaplane, the powerful 
Vought "Conair. 


New Marvels of Plane Design 


Astonishing Secrets of Engineering Behind the Latest 
Triumphs of Speed, Power, and I Reliability i in Aircraft 


notor, sped over 
Field, Va, at 137 
was a pretty 


usual part of it w 
the tachometer on the pi 
dashboard. showed the propeller 
turing over at the rate of only 


peller speed the best such a plane 
narily will do is 118 miles 
an hour. 

Where did the extra speed 
come from? Over the nose 
1, hiding most 
was mounted 
curious cowling that re- 
sembled a bottom-up bowl 

th the base knocked out. 
‘The hole allowed the pro- 
peller shaft to poke through. 
Venturi cowl- 


ing,” this device, just de- 
veloped by the National 
Advisory Committee for 


mal drag on a plane of the 
air whistling past an air- 
cooled engine, By making 
the air stream pass in a 
smooth stream around the 
fuselage, it adds more than 


aha 


'N CALIFORNIA, recently,  2,000-pound 
plane took the air with a eargo weighing 
more than two and half times as mocly 

as the plane itself! It was the greatest Loa 

| ever earried by a heavier-than-air machine. 


in th aertng avi, inde fete 
assets of nghesstag that bere nada pot 
Histo aroun ape ungess od a= 
| Smoot weds apg cickianrtre versed 


y percent to, the effective 
power of an air-<ooled plane 


ary experts hull the ine 
he most valuable 


esi 
light enough to 
pay fond” 
weight—strong enough for safety 
frail enough for a featherweight 
vior to drag through the air— 
Al well-shaped enough to offer 
the least possible resistan 
forward motion. Add to that, 
». the fact that it must be 
‘easy to control and - 
ical to run. ‘The wonder is 
hot that we 
That that.we ean. fy at all. 
Strength and lightness— 
thetwoareinseparably bound 
together, as eve 
maker knows: I 
stance, to make a wing brace 
that is strong. It's eas 


when you try to combi 
two, what you have is a 
piano-wire brace so delicate 
that be serapped if 
bent, in shipping, by so much 
as forty-five degrees from a 
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straight line. Otherwise a pilot, some 
day in the air, is likely to be in for 


indred pounds of added weight, 
means three more horsepower 
Tt has taken years to bring 
commercial planes to the point where 
they can 

that is, lift 
of pilot, oil, 
total weight, That pay load 
Jars and cents to the commercial flyer. 
And the fact that even now two pounds 
ride deadhead for every pound that is 
carried explains. in a nutshell the high 


Why planes use gasoline power plants. The best gasoline 
‘ors Gt wel only pound nd shal to the bere 
power, steam turbines (center! sito eight pound ls 
Tically-deiven motors (right) seven and « half pounds, 


rubber shock absorbers to | 7) 
replace broken ones on 
machines used to train ca- 
dets. Thepressure-detect 

ined it. A 


ly within the last vear or two have 
new jnstruments been designed in 


compromise. They e 
fuesswork as to 
rts of a tobe strong- 
Bi iy photogreiing therucet | 
is in small tubes, or the 


Dresaies and strains in. various 
48 of a plane in fight, By sue 
hensurements it was discovered 
not along ago that loads on a cer- 
tain wing part, were twice what 
manufacturers had been allowis 
for. Small changes in tail struc- 
ture suggested by them have 
improved certain planes difficult 
tocontrol at critical speeds. Thex 


also cured a certain plane 

habit of going into a flat spi 
‘During the war the writer won- 

dered why he had to wind so many 


one-ton plane, stalling six fect above 
the earth, hit the shock-absorbers 


with a blow of four and a half tons! 
After that discovery student pilots 
were ordered to level off a foot above 
ground before landing. 


steel, Birch is cheaper to use than 
metal when one wishes only a single 
propeller. Lighter metals, 
alloys like duralumin for instance, 
fare coming into wider use as a result 
of greater technical knowledge. ‘The 
Ford air liners are covered with dura- 
Jamin fourteen thousandths of an 
thick. 

‘Many parts of an airplane could 
be made lighter than they are 
now, if the machine were to be 
flown only by eapable men. ‘The 
material, though, would snap like 
matchsticks under careless han- 
dling. And the designer, knowing 
that some clodhopper may clam- 
ber over fragile’ parts, adds a 
pound for safety. and thereby 
drags more power from an already 
engine. In ordinary en- 
‘or of nafe- 

‘means that a structure 
strong enough to sust 
nitmber of times, suy six times, itx 
maximum Joad, ‘Ina plane, a fac 
tor of safety of six means that it 
will stand six times its. normal 
load, a very different thing. In 
spite of this necessarily close mar- 
‘Rin—for under certains coi 


practically wipe out its factor of 


nafet 


structural parts almost 


lightexcept through 
stunting or eareless handling. 


If the load can be scattered 
along the wings instead of all ean 


centrated in the body, then the 
structure can be made lighter. 
One designer moves two motors 
out on the wings. ‘Ten other de- 
signers follow. Then another 
thinks of splitting the body 
halves lengthwise, with a motor 
in front of each half. Still another 
offers a plan that cals for prac 
tically no (Ce 
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When the Sky Rains Scldiexa! 


JHE next it any, may be 
r 


‘Pointed expel for Porvtan Scunnce Mosremtx by B. , Sided 


Swimming Turtle Is “Hour 
Hand” of Novel Clock 
TURTLE tells you the time in a 
sunique timepiece produced in Switz- 
‘rland. At first glance, the clock appears 
to be a sundial with a tray, filled 
with water, set in the face. In this tra 
Small imitation turtle floats, carrying 
piece of steel in 
hand advances under the tray it attracts 
the turtle by means of magnets, 

If removed from the water and later 
replaced, the little turtle immediately 
swims across to the point on the tray 
directly above the hand, thus indicating 
the time, 

"The cight-day-clock mechanism is 
wound in the usual way, and regulated 
after the tray and the face of the time- 
piece are removed. 

‘According to. the importers, who re- 
cently brought the novel timekeeper to 
‘America, the beautiful marble base in 
‘which the elock is set makes the instra- 


How Much Do You Know J 
About Astronomy ? 
Ht. are ten questions se- | 
lected from hundreds asked 
by our readers. See how many 
of them you can answer. 


Cor | 


way to test your knowledge in 
‘one of the most fascinating 


1. What are the shooting 
stars? 

2. Of what substances are the 
sun and the stars com- 

? 

8. How do astronomers know 
the distance to the moon, 
the sun, and the stars? 

4. What is'u comet? 1 
5, Are the moon, the planets, | 
or the stars inhabited? 

6. Why does the eclipse of the 
sun’ by the moon com- 
pletely blot out the sun 
only in a narrow path? 

7. What is the ring around 
Saturn? 

|. What is beyond the stars? 

9. Why can't we sce the stars 
in the daytime? 

Why do stars twinkle? 


ves 
Passenger Catamaran 


TTH its twin hulls sinking only 
ine inches into the water, a 
unique airdriven catamaran carried 
nine passengers and attained 
nine miles an hour with full load w 
through its paces recently at Dudley, 
, by its inventor, W. F. Davies. 
‘The two skull-like hulls are driven for- 
ward by an airplane “pusher” propeller 
at the rear of the boat by a four- 
inder, water-cooled motor. The opera- 
tor, steering the vessel with a wheel, sits 
behind the passengers in the streamlined 
body. near the motor. Doors, similar to 
those in an automobile, enable the 
sengers toenter and leave the body of 
boat easily. Strips fastened to the top of 
the hulls prevent accidents to passengers 
through slipping. 


Rocky Mountain Wilds Are 
Reserved for Science 


EVERAL million acres, comprising 

forty-two separate tracts in the Rocky 
Mountain Forest District have been st 
aside by the U.S. Department of Agricul- 
ture as “wilderness areas” to be used for 
science and recreation. 

‘Thirteen small areas in the national 
forests of Colorado, Wyoming, and South 
Dakota have been set aside for scientific 
‘observation and research, and all com- 
tpeteial and recreational activity in that 
territory is prohil 100,000-acre 
wild, inaccessible area on the Washakie 
National Forest in Wyoming is closed to 
commercial use and open for recreation. 
‘The remaining twenty-eight areas, in 
cluding 2,451,020 acres in Colorado, Wy- 
oming, South Dakota, and Minnesota, 
‘will be kept in a wild state. 
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“Busy Bee” a Myth—He’s a 
Loafer, Tests Show 
\R. LLOYD R. WATSON, of Cornell 
University, a scientist who appar- 
‘ently doesn’t care what happens to our 
pet illusions, has just announced the re- 
sults of fifteen years of research work 
among the bees, which showed him that 
these insects, accepted as symbols of in- 
dustry, are really work-shitkers. 

‘The professor, who has been making 
ees “punch a time clock,” has discov- 
ered that, instead of toiling from morning 
till night, as generally believed, they make 
from six to ten trips in quest of honey and 
loaf the remainder of the day, Mean- 
while, he has tried to develop a really 
busy breed of bees, and as a result of 
these experiments the number of varieties 
which have actually profitable character- 
istics has been reduced to four, 


Human Body’s Electricity 
Reported Photographed 


'N_ RESEARCH work tending to show 

That the human nervous aystem is al 
intricate electrical network with the brain 
as its semiautomatic switchboard, two 
scientists Munich, Germany, claim to 
have photographed electric current iasu- 
‘ing from a man’s body, 

‘The current waves are said to have 
‘been amplified to a point at which pic- 
tires‘ fe takes The pon 
reported, showed sparks radiating’ from 
tie fingers of an outetretched band. 

‘Tf the skin is dry, the experimenters 
ashy —_ the hes ter of ie 

nel ear hat can 
Whe pcteres further showed 
thet Up ‘colatban ineeate wen the 
fist is closed and opened quickly. 


Weak Feet Walk on Air in 
New Arch Support 


ALKING on in it moro than 
are of speech for users of a new 
arch support whieh is pumped up with 
‘4 small hand pump. ‘The air cushion, at 
tached to a thin inner sole, is made of 
rubber composition said to possess great 
strength, 

‘One of the supports is reported to have 
withstood a pressure equivalent, to the 
‘weight of twelve heavy men. ‘The chief 
irvantage claimed for the invention over 
the ordinary metal support is increased 
comfort and “springiness” in walking. 


Cie) 


A 


ants 
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Opals, Once Feared, Today 
Yield Vast Fortunes 


\LTHOUGH « superstition 
estiata tp the clock that pele axe 
harbingers « { death and sorrow, Australia, 
‘the chief source of the world’s supply of 
these gems, derives revenue estimated at 
talllogs of dolar from then An opal 
alued at 8,000 was found recently ear 
‘Walgett, New South Wales, 
‘Australia, too, enjoys the distinction 
a being ths onl couaty to proce the 
much-admired black One » 7 
‘of this stone, six a half 
tenth, wor Ioundl in $610 and ld for 
#550. In 1920, another specimen brought 
89,000. "The bluck opals are the product 
of Wallangulla Field, New South Wales, 
‘Since 1890, the total value of opals won 
in Austr has been estimated at 
87,750,000, and this figure does not 
clude the ‘prices realized for some very 
fine pieces found and sold privately. In 
various parts of New South Wales some 
Ie of ahaa cane ne 
Enj yin favor among the 
Gre cio of satiguity, the 
opal ta in tarot ithe Biidle 
‘Xeon, when it was believed responsible 
for the Black Plague, of which people 
Nese & ee elles. Tt is pool it 
oe ropinlition regediag 
tional ata bring of wnhappine date 
‘Queen Vitoria, determined to popula- 
ioe the. pen product of ber alacien, 
Syecame invel of the preface by pre: 
senting opals as wedding gifts to each of 
hee daughters. 


Steam-Puffing Granddaddy 
of Modern Auto Found 


DE COPEERD se with the pelet 
led from its ancient body, what 
inandugh tobe one ofthe eae ance 
tors of the 23,000,000 motor vehicles now 
in the United States was uncovered 
recently in an unused portion of a lab- 
oratory at the, Uni 
eee eae id toe 
‘8 a source of power, is said to 
the invention of the late’ Dr. William 
‘A, Aiken. Dr. Aiken was professor of 
at the university from 1898 to 
machine—with the smokestack 


nit long before th 
ushered into America on April 19, 1802, 
by the success of the gasoline automobile 

‘and piloted by C. A. Duryea. 
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Latest Ice Cream Cone 
Wears a Bonnet 
[SE crease cones that. wear caps, 

invented by C. K. Gummerson, 


of Pittsburgh, Pa., are said to keep 
‘the ice cream in shay 


from five to 


‘The cap also may be used sepa- 
rately as an ice cream container. A 
flat baked cake wafer is supplied as 
‘lid to protect the contents of this 
small ice cream “plate.” The cap, which 
is made of the same material as the 
cone, can also be eaten. 


Life Span 100 Years by 
1950? Experts Differ 


ENTENARIANS may be the rule 

instead of the exception in 1950, ac- 
cording to Arthur D. Rees, formerly of 
the University of Pennsylvania faculty, 
Hrrage de open std it be the eal 
average life span should not 
thing. Inereased Knowledge of disease 
and dictetics will shortly extend old age 
far beyond the Biblical “three score and 
ten,” he believes. 

A life of 100 years without a day of 
sickness is prophesied by Dr. George 
Walker, of the Johns Hopkins medical 
faculty. Long life, he says, is not a 
matter of luck, but of correct 


ittle advance in lengthening 
life in the last eighty years. 
‘More people are living to old 
age, he says, but this is be- 
cause we are saving more 
lives at younger ages, ‘not 
that we have 


‘that old age is a natural proc- 
ss, and medicine only has 
made it more comfortable, 


Soldering Jobs Simplified 
by Electric Furnace 


PNLY cight inches long and six inchea 
Portable electric furnace has 
Seen tel olaniweaiener ore 
‘small jobs. ‘The temperature of the heat. 
ing chamber is said to rise quickly to mo# 
‘than 900 degrees F., but an automatis 
control prevents it from mounting 
‘enough to burn the point of the soldering 
copper. As further protection, the tem- 
perature wl soldering point rests 
is kept lower than at the center. 

‘The furnace is designed to operate 
with any 110-yolt electric light or power 
eireuit and to consume current at rate 

‘The device weighs ten pounds 
and is carried by means of a handle, 


motoring tube: that 
‘avoidable. ‘Cold weather affects 
the functioning "of the car's 
mechanism in several ways, 
and all of these are cumulative 
in causing hard starting. 

Much more current i con- 
sumed by the starter motor to 
start a very cold engine, due to 

the friction of the si. 
‘The short period of davli 
names you ia exe the hs 
more than in summer. In addi- 
tion, you probably do not take 
any Tong rides in cold weather. 
‘The result is that more eurrent 
is drawn from the That 
tery than is pat back by the 
‘generator. Consequent- 
iy the voltage is low and the 


Sweat meciod ty gle tie 
chilled and only partly vaporized 


Searchlights on Wheels 
Aid Fire Fighters 


ILOODLIGHTING has become a part 
of fire fighting in Chicago. A new 


‘work more effectively. Mounted on the 
top of the truck are a number of large 
lights which can be directed at any 
wile upon a burning building. W 
the truck a large gasoline motor runs the 
dynamo which generates the electricity 
wed in the lighting, making the apparatus 
ndependent unit in itself. 
Tt is believed that this arrangers 
“all fires will be fought in the 
will prevent accidents caused 
stepping into holes in the dark or 
objects, It will 


ber will fall, giving the 
their men from such 
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LEVISION pictures which give 
Dike Neresst ot toakes eal 
as width are said to have licen pro 
duced by John 1. 
Baird, pioneer Scotch 
television experi- 
menter, by using 
stereoscopic receiving 
Set. Behind the spin- 
ning disk, with its 
spiral perforations, 
tro pictures appear 
simultaneously. 
When seen through 
two prismatic lenses, 
the two images seem 
to combine and give 
the impression of @ 
solid object. 

the United 
States, an official des- 
ignation for the area 
single pict 


noving 
tre scanned in forty-eight Fines. The 
scanning will proceed: from top to 
Kottom and frm eft to right. Fi 
teen separate frames or complete 
scaunings a second will be 
lard speed of showing. This 
‘was reached in an effort to 
telovision equipment, 


Cameraman Snaps Torpedo 
nto Waves 


a succession of huge flying fish 

‘over the water and drop- 
raves, a series of torpedoes 
ck of one of the latest 
tests in the 


danger. 


English Hard 
for Parrots 


ARROTS, tested 
‘at the municipal 
‘00 in Dallas, Texas, 
demonstrated — that 
they could learn 
Spanish easier than 
either English or Ger- 
man, — One parrot 
speaks Spanish words 
piskedupfrom count- 
less Mexican visitors 
‘and has never spoken 
a word in English, 
In El Paso 
learned Spanish and 


Chinese, but. seldom 
spoke English, 


Radio Pictures Made Lifelike 
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Gypsum Increases Soil’s 
Capacity for Moisture 
AKING land thirst; ba ms 

new apparatus developed by the 
U.S, Departinent of Agriculture. dn the 
western states some irrigated fields, 
Known as hard spots, or hard land, do 
‘not absorb water readily. Experiments 
have shown that irrigation water con- 
taining more sodium ‘than calcium in- 
eases the hardness of such soil, In other 
words, “soft water makes hi 


dissolved in the irrigation 
creased the ability of such spots to 
absorb water. So experts of the Depart- 
ment devised an automatic apparatus 
for adding gypsum to irrigation water. 


Tribesmen Jail Tdols If 
Prayers Are Unanswered 


EN their prayers aro not granted, 
WY iorssoan Eitconan bat Sacra” 


ious images with ropes and leave these 
fetters on until the desired happening. 
occurs or their displeasure abates, c= 


to Edward A. Westermarck, 
oted English sociologist, who has just 
conclude a study of remonie 
inilar instance is reported to have 
‘occurred in C ‘The man- 
prayed toa god to 
int, downpour of rain, 
d a deaf ear to their pleas, 
they put olin jail. When the rain 
‘ceased, they returned it to the temple. 


Masks Safeguard Health 
of Paint Spray Users 


\T LEAST nine tenths of the lead in 
air containing paint mist is removed 
iby the use of respirators with cotton, 
paper, or fabio filters, Surgeon General 
AL'S. Cummings announces a the result 
of experiments. by. the Public. Heat 
Service, in Washington, D.C. ‘The addi. 
tion of a canister of activated charcoal 
eliminates most of the solvent vapors as 
‘well. ‘These canisters of charcoal may 
ast for weeks, the report states, before the 
contents become saturated and useless. 
The experiments were carried on under 
conditions considered extreme, high per- 
‘centages of paint being in the air. 
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‘trou the James River. Te cout $7,000,000, 


Begin Search for Diamond 
Fields in Canada 


‘RE there diamond fields in Canada? 
Not long ago, some, diamonds of 
‘commercial size were found in Indiana by 
tourists who examined debris around the 
rock mounds left in parts of that state at 
the end of ancient glacier drifts, | Dis- 
covery of this treasure has revived inter- 
‘est among scientists in the possibility that 
‘there may be diamond-bearing rock in the 
James Bay region in Canada, 

‘The Indiana diamonds are by no means 
the first to be found in the United States. 
amends have, been socounered in 
Georgia, Kentucky, Virginia, . 
Wioota, Caloris, sad ‘Oregon. A 
crystal weighing twenty-three and tree- 
fourths carats was found in Virginic: in 
1855, and one weighing twenty-one and 
fone fourth carats in Wisconsin in 1886, 
‘Avnumber of small diamonds were un- 
earthed near Murfreesboro, Pike County, 
‘Arkansas, in 1006, 


diamond experts. Even if the stone> are 


diamonds, they are said to be 10 small as 
‘to possess little commercial value. 


Big Trees, Centuries Old, 
Found to Be Fireproof 


NE of the reasons for the amazingly 
Tong life of the California Big see, 
the forest giant which reaches an age of 
we dececlanepeoten woot 
ments Tihs fark bowed tn the 
estance to only by thet ol 
asbestos! Consequently, the great tree 
Survives the forest. confiagrations which 
its more inflammable brethren. 
‘A plce of the bark twelve inches square 
‘was pat in a wood fre in a lumber mill 
Turnace and burned for eight hours. At 
the end of the test, the hark was no more 
‘Gian charmed ou the cutesde, 
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Five-Mile Highway Built 
Across James River 


in Virginiay 
Nenport News, Nfl and Portsosth 
svar opened to tea recently. 

Duk et a cost of $7,000, the new 


bridge closes a large gap in the Atlantic 
Coastal highway and forms a direct road 
down the historic Virginia Peninsula. 

‘The huge span rests on piles which, in 
‘many cases, descend 100 feet under the 
surface of the water. In one spot, the 
bridge rises to a height of 200 feet above 
the river, but most of the twenty-three- 
foot roadway is fifty feet above the water 
level. ‘The great structure has one of the 
largest Tit in existence, three 
Ihundred feet long with a lift of fity feet, 
allowing space for even the largest vessels 


to pas thro 

‘James River Bridge is the only or 
downstream from Richmond, which is 
seventy-three miles from Newport News. 
‘Together with the two older bridges across 
Chuckatuck Creek and the Nansemond 
River, it ‘0 long-needed. link 
between the Virginia Peninsula and the 
mainland. 


Compressed Air Drill New 
Aid to Surgeons 


IE pneumatic drill, familiar to en- 
sincering, is the newest of aids to sur 
eons in the operating room. Dr. W. Hl 
jlvie, an assistant surgeon at Guy's 
Hospital, London, England, is the in- 
ventor of the new surgical instrument, 
pictured below. Tt is designed for use in 
Aiffcult bone operations and is con- 
‘on the’ same principle as the 
compressed-air drills used in steel con- 
struction. 
cong nisetre cl le eoosactnd witha 
i ‘com ‘ir, which is 
carried in a holder that rolls on casters. 
‘Thus it can bet ted readily from 
root to room. "The drills controlled by a 
trigger on the “gun grip” handle by which 
the surgeon holds it. 


‘The hugs lft span, 200 fet jong. raised to a 
Ieight sf 200"fet above the river surface, 


Your Busy Heart Is Fed 
by Tiny “Dinner Pails” 


bl feces heart—the only organ in the 
body whose muscles never rest nor 
sleep during life—makes an ay total 
‘of 108,000 beats every twenty-four hours! 
How does this busy organ find time to 
“eat” and fortify itself for its arduous 
labors! 


u 

‘It remained for a Ji scientist, 
Professor Y. Kato, of the Okayama 
Medical College, to solve this interesting 
par. ki, ote a ie ae 
prey. kit, te eee 
‘that he had discovered that Nature. i 
provided what may be described as little 

soma rny gk ergreieho 
fibers of the heart—which, indeed, has 
scurly time to “eat"—are ingeniously 


He studied small fragments of heart 


the ani ‘and found 
tiny disk-shaped organs between the 
muscle fibers, “He injected chemical re- 
agents into the blood of animals and, 


after examining their heart muscles, ob: 
served that these substances had accumu 
lated in the little disks. 
alt, these and other facts the 
Japanese scientist bases his theory 
hat the disks are, in effect, dinner 
Is, which collect food materials 
from the blood and pass them 
‘around to the heart muscles, 


Plan World’s Largest 
Airplane Plant 


largest aircraft manufactur- 
Sicetarscs 
divienseee 
‘recent announcement by interests. 
that have purchased control of 
ies taro 
Anthony H. G. Fokker, creator of 
the ships that bear his name, re- 
re 
[i 
mee Somes 
= 
and abroad have manufactured 
‘16,000 planes, 
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Rubber Band Returns Ball 
In One-Man Tennis 


"OU ean play tennis with yourself by 

‘one-man tennis 
wed into this coun: 
dy backhand 
your own Pack 


vans of a simple 
outlit, recently intro 
ing Labs 


point out, 
\ long rubber band with a ti 
ttached to the end is fastened to 
center of a thin fiber rope stretched be 
tween tyvo tall The ball is pout in 
vice in the usual way, and the rubber 


d speedily returns it each time it is 
struck. Skill is required to drive the ball 
fat the correct angle to make it return 


direetly to the player at the right height 
for another drive. Amateur and profes: 
sional players who have used the deviee 
say that it gives valuable training in eot- 
trolling the direction of stro 
in timing them properly 
How the apparatus may’ be set up on 
roof of an office building or hotel is 
illustrated by the photograph al 
which Wallace Bat 
a, and a friend are shown tryi 
‘out the new device. " 


Hebe taits med et 


Chemical Makes Open-Air 
Ice Skating July 


ICE skating in a bat! 


possible by the recent discovery, in Ger- 
of a I substitute for ice. 


When 
polished surface over which the 
Fniners of the skates glide withon 
ting through, ‘This artificial ice will stand 
High temperatures and can be us 

door rinks even in the middle of July. Tis 
expense is negligible compared to the up- 
keep of a skating rink using rea ie. 


Pebeuary, 929 


Air Landmarks Should Be 
Yellow, White, Black 


HROME yellow, white, and dead 
ick are’ the three best colors for 
ings to guide aviators, such 
cers of transmission Tines along 
aand field boundary markers, according to 

aoily Hockaday, Aeronautics Division, 
S. Department of Cost 
these three tints are 
to paint stripes up 
explained the white and yellow reflect the 
ht dead black provid 

ound to give high visi- 

Beacon sites on Federal a 
e filty-six-foot chrome 


es of Litter 


ARING telephone and tele 
kites and other 


nition of Albert E 
tower, a Fresno, Calif, lineman, 
‘The mechanism consistsof a trolley 
truck carrying a pair of strong 

ears operated hy a rope and so 
designed that it eannot jump the 
Wire once it is properly mounted, 
‘The shears will cut through rope 
‘and cloth and will even sever small 
Timbs of trees which sometimes 
fall across the lines, 


by the in 


‘Shears, id slong the telephone wires on. 
froiey. cut ay fope and oer entangemente 


Traffic Problems Revealed 
by Working Models 
VS are now being used to teach 
traffic cops of Berlin, Germany, to do 
their work more fficenily, “Tiny hors 
tnd waguns, automobiles, and stceet cars 
move along the streets of a miniature 
Photograph atthe lee whe the pace 
‘2 the let, while the police- 
fren, mer the direction of an expert 
trafic offer, determine how the Httle 
control station at the street intersection 
should be operated to control the traffic 
necting from five separate streets, 
“Miniature wooden. policemen, with 
their arms erp or’ 28 are 
placed near the control tower to help give 
rections. A map on the wall bind the 
table gives a bird's-eye view of the thor- 
oughfares of Berlin. Realistic touches are 
‘ddd to the street comer scene in the 
model—which, by the way, represents the 
famous Potsdamer-Platr~-by the addition 
of little trees, lamp-posts, and pedestrians. 
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Self-Dumping Scow Turns Somersault in the Water 


] = 


‘enone se, nt the underwater fod tank le wath water, 


SELF-DUMPING scow that ops 
isd upededown, being operated in the 
upside-down, is being o inthe 
Paget Sound ya Seattle, Wash, com 
pany. Both the top and the bottom of the 
cow are identical, 40 it can be loaded 


whichever surface is on top. ‘The unusual 

boat is 100 feet long, thirty-six feet wide, 

Grafts Part of Human Eye 
in Amazing Operation 


HEN, in 1908, Dr. Hugh Mackay 
Dawharn, the f 
ed hi 


American sur. 
ailing 4 
Met ats 


many wonderful grafting 
‘operations have been performed, but it 
was left for a surgeon in the New York 
Eye and Ear Hospital to transplant, for 
the frst time, part of one man's eye to the 
eye of another, saving the sight of the 
Tatter. ‘The results of this amazing opera 
tion, performed a few weeks ago, were re- 
ported satisfactory. 

‘The sufferer in question, an inmate of 
the Home for the Blind, has one glass eye. 
‘The other eye was obscured by a cataract 
int_where hard 


ing upon it the co ranspere 
part of the cont of the eyeball from the 
Bye of 0 patient to whom it bad been 
reader tiles by growth of « tumor 

ate operation : 
formed in record time to prevent the liv- 
ing tissue of the cornea from dying before 
it'was transplanted to the eye of its new 
owner, When the bandages, were = 
moved: the pat tye was 
found to have a vision of about ten fect. 


Catch Birds in Fish Nets 


PROBABLY the stupidest winged cre 
‘ture is the auk, a sinall, web-footed, 
ienguinlike ied whose haunts are the 
“Arctic regions. lian zotlogist, re~ 
cently returned from the Far North, de- 
seabed the catching of droves of auks by 
Eskimos who were armed only with fis 
neta! ‘The birds apparently cannot dis- 
tinguish men from rocks. 

‘The scientist estimated that he saw 
more than 100,000 auks, on, Hakluyt 
Island alone. ‘Their behavior, he said, 
that of little soldiers on parade. ‘They 
‘vance in long straight lines. 


and eleven and one half feet deep. Braced 
sideboard.” four fot high, Keep the 
Toad in place while it is being 
‘The scow, built of wood, is divided 
lengthwise internally into. two halves, 
half containing an air-tight compart 


‘ment and a flood tank operated thro 
two eight-inch valves. “On one side 


Invents New Front-Wheel 
Drive for Autos 


ASTER tno to oy he pore 
fhe phar 
front wheels instead of the rear has been 
made recently by a French automobile 
entra lg og 
picture above, the casing of the 
Baran pos sgoeieeeee 
‘the center of the complicated 
ee fedora 
‘ical thltamate Foe 
itopind the mec eagle 
Errata 

close proximity of the 
driving wheels to the been 
ae es ee 
ee esas 
in transmission. Front drive 
a es 
Phe ar 
pete gh 
pat pcny soc Gear 

ne ine, roche 

nary motorist because of the 
difficulty in steering them. 


airtight compartment is placed above the 
flood tank, and gu the ater, below it, A 
ip rope from the towing tug opens 

flood valves on the side in which the 
flood tank is below the air-tight compart 
ment, As this tank fills with water, the 
freatiy increased weight on ‘that ‘side 
{throws the land out of balance and causes 
the scow to tum completely over. The 
air-tight compartment, now being on the 
bottom, raises the flood tana 

waterline 50 that the water drains out as 
the sow is towed Tack to its leading 


A 600-cubie-yard load ean be carried 
by the boat and dumped in this manner. 


Where Half of the World’s 
Gold Is Weighed 


Y A stream of yellow ingots, more than 
half the gold produced in the world 
passes through the weighing rooms of a 
refinery at Germiston, near Johannesburg, 
South Aiea. ‘Unrened Hoos of go 
representing a fortunel are_ piled. before 
the weighing offical, who places them in 
the pans of sensitive scales, operating 
within dust-proof 
ofeach is recorded | 


of the ‘Transvaal produced more than 
#200,000,000 worth of the precious mine 
‘eral during that year. ‘The total produc- 
tion for the world was valued at Jess than 
'£400,000,000, Of this amount, the mines 
of the United States yielded 

more than $46,000,000. 


a 


New Hand Truck Picks Up 
Piles of Boxes 
YY PICKING up two stacks of boxes 
st atine, aver hand frock, javented 
saves time by doing away 
fi tuck petty Alle the trek 
fon the truck separately, After the tral 
hs been run into postion, the wheels are 
held from rolling by application of a fook- 
brake, A hand lever then operates a pair 
Gaaupeat the frentol the roc oneing 
them to grip the boxes at the bottom of 
‘The body of the truck, slight 


Hold the upper boxes in place while they 


tare being wheeled. At the destination, 
the clamps are reieased and the boxes 
discharged in a neat pile. 


Principle of Range Finder 
Applied to Depth Gage 


TE. principle of the range finder, used 
Jin war tine te determion the dtnace 
of ships and airplanes, can be applied to 
fa special form of microscope and em- 
ployed in the laboratory for minute and 
Accurate depth measurements. ‘This was 
demonstrated recently by Dr. I. C, 
Gardner, of the United States Bureau of 
Standards, before the American Optical 
Society. 

He showed that the range finder con- 
sists of two telescopes with their main 
Tenses some distance apart, but with their 

ans arranged 50 that the observer sees 
‘view through both tele h 
He sees the soen 
vided. across. the cen 


D searchlight,” decribed ms 

throwing out a concentrated “bean 

of sound tht penetrates high into the 

fir, as a shaft of light ents into the dark- 

sted een at Caen, 
incapected to 

ia 


lose that the radio be 
ineffective 

e so-called" 

by ST. Will 

Victor Talking M 


consists of a cluster of ine conical horw 
‘units each carrying a loudspeaker. ‘They 
fare joined into a single steaight-sided 
mouth, forming a rect box about 


eight feet square and twenty feet lo 
‘This box is mounted on pivots whieh, im 


4 
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‘A pair of mechanical arms, operated by lever, 
‘ruop the bottom atthe double pile of bore 


upper half is the view: through one tele 
scope, the lowee through the other. When 
the prisms are so adjusted that the object. 
being measured is not split in the center, 
the actual distance may’ be read off a dial. 
eam ths dent age applies the identi- 
cal print, hut! tro micrscopes i 
‘of telescopes, are set at an angle of 
twenty-five degrees, 0 that both can be 
focused upon the same spot. ‘The field 
also is divided, and when the instrument 
is set 50 that no break occurs, the depth 
can be measured to an accuracy of about 
‘one-ten-thousandth of an inh, 


the wheeled base, allow 


Siete petted cay ceoaiee ick ey 
be desired. 

‘Daring the test, the horn was mounted 
on top of a ten-story building and trained 
on the U. 8. Army dirigible J-f, which 
circled overhead at an altitude of 1,500 


Len: The “sound 
‘Soren etkine 


Iadepesker hora 
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feet. Officers of the airship reported they 
could hear every syllable of the directions 
‘spoken to them by men on the roof below. 


Forte est roby wil be cari ot 
soon with the Navy's rigid dngible, 
Toy Anges clas 


tall hich gould bo hand thi Bhs 
away, was built by the same company 
not Tong ago and deseribed in Porvtar 
Sciexce Mowtatx.. ‘The unique feature 
‘of the new horn, which makes it an 
vance over the stentorian phon 
according to the inventor, is that it con: 
centrates. the sound waves instead of 
allowing them to scatter, ‘Th 
“bean” ean be trained upon an object 
hhigh in the air and, ike a searchlight, ean 
follow its flight. Guide ropes manipulated 
from the roof tilt, the horn up and down 
‘and from side to side, 


Speeding Typists’ Fingers 
h Radio “Jazz” 


PSYCHOLOGIST connected with a 

Pennsylvania college not long ago 
‘conducted an experiment in which typists 
with their typewriters, kettledrums, sax0- 
phones, and plain, everyday pots and 


pans were used to prove his contention 
{that human beings work better and faster 
amid. the din produced by modern ine 


‘prod 
dhs ‘centers than in ‘slitude and 
oie memeumting, a rome tll 
‘pint th hele 
akties aay lites seasvoesiend 
bade them start a certain piece of work. 
After recording the time required to com 
plete the jb, asked then to repeat the 
process. But this time a score of students 
with a variety’ of noise-making instru 
ments were ushered in and began to make 
eee ae eee a 
i Piece of typewriting in 
thorter time, he announced, but also with 
fewer mistakes! 

‘The same idea seems to. underlie the 
reoent action of the officials of the 
Y.. plant of the Bush 

who have had 


funing-in of any feature P 
ing working hours, but jazz music is 
given the preference, because, as one of 
{the officials puts it, “it makes the typists’ 
fingers move faster! 


Screen Production Shows 
Motion of Planet 


OSE aeicthar planet Jupiter took the 
leading re, the other night, ina 
remarkable motion picture thrown on the 
sereen in Washington, D, C. By an in- 
genious process, similar to that used in 
Photographing budding flowers, its mo- 
tions were so sped up that spectators saw 
Supiter actually revolving, and one of its 
satellites or moons produce an eclipse 


before their eves. 
toa plan worked out by Dr. 
CE. K. Mees, of the Eastman Kodak 


Company Research Laboratory, succes- 
sive exposures were made at regular in 
tervals several minutes apart, on two or 
three nights. ‘Then they were run off at 
standard movie speed, thus accelerating 
the motion enough to make it plainly 

ble, tures were taken by Prof. 
W. HL Wright through the telescope of the 
Lick Observatory. 
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ST photographs of the 
electric field around a con- 
__ ductor, made at Purdue U 


Pape er apreyi 
coed a wie cacying chatie 
current, "They snake it jorstle 
{eee the dee ines 
of foree in the air that precede 
Tightngte 


"This 
invisible; but the investigators 
found that ‘when they placed an 
cdectric cable or insulator in a glass 
tank filled tetraehlo- 
ride, a transparent noncondy 
liquid, and floated ‘thousands of 
tiny shreds of artificial silk in it, 
the silk threads immediately lined 
up to give a perfect picture of 
‘rection of electric stresoen, At the 
what 
path the eurre ost likely to 
Tank tase peetagepecd, —_jumpofforto break down insulating 
Sg a a ag Iaterial, A camera, act up over 
= Mi "s% the tank, took pictures that will a 
SiGveciesovtoeséfree, —anaking improved cables and lasulators, 


Tractor Sets 1,330-Mile Bolstering Up the Leaning Tower of Pisa 
Endurance Record ONCRETE is being forced under wat sixteen and one 
ina in Tal, in an effort to save A recent a 


the fable, a tractor, pulling a disk 
iurrow over a thousand-acre ‘eld in 


ous medieval structure. ‘The of the subsoil undern 
California, set what is believed to be a ‘of the tower has increased ures could be under- 
world’s record recently when it kept going nd fear was felt for its safety. ny It was decided to force concrete 
for seventeen nights and days. When measured a hundred years ago, r the walls, which are thirteen feet 
‘The test was made the tower was fifteen and one half feet at the base. 
University of Califor it of the perpendicular. In 1910, it he tower, with its eight stories, rises, 
n, the tractor covered 1, 9 feet, and is constructed throughout 
disked 1,280 acres. ‘The only times the marble. “Experts who have studied it 
wheels stopped turning were for short believe that the tower 
periods four times a day when the tanks position while 
were filled with gasoline and oil. ‘The in the twelfth 
motor was not stopped. signers did 


‘Tests Show Canary Bird Is 
Best Gas Detector 


IE, United States Bureau of Mines, 
after experimenting ‘with ‘chickens, 
rabbits, dogs, mice, and other animals, 
thas reached’ the conclusion that’ the 
canary is the best detector of poison 
gas in mines. In this connection, 
be remembered that Dr. Hugo 
Duilder and commander of the 
Zeppelin, had hia pet canary aboard 
is purpose, when the world’s largest 
gible made its recent trip from Ger- 
y to Ameriea and back. 
canary’ fitness for the job lies 
the fact that it falls from its perch the 
oment it breathes dangerous gases, but 
revives quickly when brought. into the 
fresh air. It seldom dies from the effects, 
and can be exposed and revived many 
times within a short while without harm. 
Tn the Bureau of Mines test, cana- 
es, white mic, chickens, dogs, pigeons, 
sparrows, guinea pigs, and rabbits col- 
lapsed in the order named when breathing 
‘4 small amount of carbon monoxide, 


push rod, This was adjusted without 
stopping. ‘The fuel consumption was 
1.15116 gallons; oil, 11734 quarts. 


Walls Hide Ra 
Novel Heating System 


MALL hot water pipes, buried in 
walls, ceilings, and floors of the new 
tinder construction in 
ha novel 
the tse of 
believed to be 
the first time the system has been installed, 
in a building in this country, although 
frequently used in England, 
Tn some of the rooms all four walls and 
the ceiling will be warmed. In others, 
heating the floor is expected to make the 


too much space and gives a less uniform 
heating to the room than a system of 
invisible pipes, 
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“Why Two Sets May Look Alike, 
But Behave Differently 


JHE two men in the seat behind me 
‘were having a hot argument. 
“You sure gave me a bun steer 
hen you recommended that 
Jemon,” one of them growled disgustedly, 
“About all that alleged radio set has is 
inet. ‘The rest of it's a bunch of 


nothing!" asserted the other 
entedly. "My set works fine, 
low can your set be junk 
when it’s exactly like mine? You must 
ave n bad tube or omet 

"he an with, the. grievance 
Inughed sarcastically. "Yeah" he 
must be something, all 

Fight, but it sure im't a bad tube. 

al the tubes. the dealer has 
ttied in that set were Ind end to 
tnd they? reach from here to 
mniddleof next March! Thesetsa 
flops I tell you!” 

“Pivost the reat of the conversa- 
tion, for the train stopped Just 
then and the two meu got off. 
Horeer, ite pty et 


By JOHN CARR 


But even if the two receivers were 
fitted with good tubes, one of them might 


plates and the stationary ones is different 
In the different condensers, It takes only 
4 slight, error to cause trouble, ‘The 
tiniest dent in one plate may be just 
‘enough to throw the tuning of that siage 
‘ut of line with the other stages and result 
in cutting the sensitiveness of the receiver 
in half. And because the selectivity of a 
radio receiver, which in its ability to 
choose between stations, depends on the 
‘cumulative effect of several stages, this 
desirable quality may be seriously im- 
paired. 


F COURSE, defects in the condensers 
‘are not, always to blame for poor 
teamwork. Any irregularity in the wind- 
ing of the cols will eause the same trouble, 
For really satisfactory results, 
therefore, both the coils and the 
‘condensers must be manufactured 
with great accurney; and since it 
‘would be extremely expensive to 
‘make them to precision standards, 
absolutely alike, some provision 
‘ust be made for ironing out the 
Hight diflerences after the et is 
ly assembled and ready for use. 
‘And here is where mysterious 
differences occur. One set may be 
adjusted to get teamwork out of 
the parts, and another may not. 


that the disgruntled ‘The adjusting must be done by’ 
Sep a ce arte Sern 
SEU GCRES s ec, Senne 
Btandgetanother, And the ney SI thevatemers may eat interior breadeatrecptce, vail this "year, there naturally 
radio receiver undoubtedly will exists @ temptation to slight this 


be of a different make than the old one. 

‘Now what brought about this un- 
fortunate incident? ‘The fact that the 
two sets appeared to be identical would 


Head one naturally to believe that they 
should operate alike. Why, then, did 
they perform differently? 


REVIOUS articles in Porcuan 
'Seurxce Mowry have pointed out 
Uat location is all-important, A set that 
gives excellent results in one locality may 
hot do nearly so. well in another place 
‘only'a short distance away. Every radio 
fan who has moved several times can 
‘testify to the variation in reception. 


important reasons why radio sets that 
appear to be identical are not alike in 
performance, 

‘The condit cu sin 
any set is so important that almost 
first thing the service man does when he 


ical receivers is fitted with one or more 
aubes that are below par, and the other 
receiver has good tubes in every socket, 
there will be a great difference in results, 


verted into the electrical equivalent of 
sound that you can hear. This strengthen- 
ing of the radio signal is accomplished by 
passing it through several circuits, each of 
‘which consists, essentially, of a vacuum 
tube, a coll of wire, and a queerlooking 
metal gadget with two sets of metal fins, 
talled a condenser. You have noticed 
hhow some of these fins slide in between 
‘others without actually coming into con- 
tact, when you turn the knob that tunes 


do the tuning by moving the condenser 
plates. 


1 when the parts ofa radio resciver 


ex but necessary adjustment. 

fact several maken of receivers have 
failed to pass the tests of the Popular 
Science Institute of Standards because 
they were carelessly assembled, 


RADIO receiveris, ater all, mere 
Piece of apparatus made of aluni- 


February, 1929 


POPULAR SCIENCE MONTHLY 


Rewiring for A. C. Simplified 


Here You Can Learn When It Pays to Discard Batteries, 
and How to Change the Old Radio Set into an “Electric” 


HOUSANDS of radio fans now 

re trying to decide what to 

do about their battery operated 

radio. receivers. ‘They. ask: 

“Shall T get new batteries and 

keep on using my set as it is? Had T 

better scrap it and get a new electric 

model? Isn't there some way to make it 
‘over so it will be an electric’ 

‘And the correct answer, curiously 
‘enough, may be either yes or no to 
‘one of these three typical questions. Tt 
all depends on the particular set and the 
individual who owns it. 

For instance, the receiver may be @ 
very old one, poor in tone quality and 
obsolete in appearance. In such a case I 
would unhesitatingly recommend keeping 
the set just as it is until you ean afford a 
whole niew outfit, then scrap it and either 
buy or build a modern receiver. Don’t 
waste time trying to revamp a really old 
receiver along modern lines. Tt doesn’t 
pay. ‘Too much has to be done t 

‘On the other hand, the receiver may be 
of comparatively recent make and give 
its owner satisfactory results for distance, 
‘volume; and tone quality. In that ease 
revamping the outfit along modern lines 
may be worth while or it may not, de- 
pending on the owner’s ability to do the 
work involved. 

Of course this problem cannot confront 
the man who lives where there is no elec- 
tric light current. He must, perforce, be 
content with battery operation. 

Don’t expect to improve the operation 
of your radio set by rewiring it for full 
electric operation. A full electric set is 


By ALFRED P. LANE 


neither more sensitive nor more selective 
than the same set operated by batteries 
‘The tone quality wil not be changed, but 
if you have been operating the set on 
ninety volts with 201-A tubes in all sock- 
ets, you can greatly increase the volume 
‘on local stations with good tone qual 
bby using a power tube type 171-A in the 
Inst audio stage. If your receiver is now 
equipped with a 171-A tube in the last 
stage. its operation after rewiring for 
alternating current tubes should be as 
good but no better than the results you 
‘now obtain from batteries. 

‘Certain types of radio receivers, either 
because of the circuit employed or the 
tubes for which they are designed, are 
not good subjects for A. C. rewiring jobs. 
Among these may be listed practically 
all types of reflex sets and superhetero- 

iynes designed for use with the 199 type 
of tube, 

‘The simplest way to obtain full electric 
operation with such receivers is to use an 
approved type of A and B eliminator. 
‘And the rellex creults may" give trouble 
even. with eliminators. 


TRING for full electric operation 
with the modern A. C. tubes is most 
‘successful with the various types of 
tuned-radiofrequeney and neutrodyne 
receivers, provided they are not fitted 
with resistance coupled amplifiers. Tt is, 
of course, possible to operate a resistance 
coupled amplifier circuit with alternating 
current, but the simple circuit here 
described cannot be used. If you have a 
set using resistance coupled amplifiers, I 


‘would recommend changing over to trans- 
former coupled audio amplification %0 
that you can use the methods outlined on 
these pages. Modern transformer coupled 
fudio amplication will give practically ax 
food tone quality as resistance coupling, 
and the principal advantage of resistance 
coupling, low B-current consumption, is 
‘of noimportance in full electric operation, 


HERE are types of tuned. 

radio-frequency crus, but they all 
boil down to a circuit similar to the one 
shown in Fig. 1. ‘They may have fewer 
theostats or even no theostats of the hand 
adjustable type. ‘The coils may be of 
diferent design, and there. are man 
forms of balancing of oscillation control. 
‘The condensers may be lined up on a 
single control or they may be fitted to 
individual dials. ‘The receiver may have 
six tubes instead of the five shown or it 
‘may. in the case of many home built re- 
ceivees, have only a single stage of radio- 
Frequency amplification. 

yese matters do not concern us in our 
rewiring job, for the method we will 
follow will work no matter how these 
deals are arranged." 

ist you must get the necessary 
apparatus to perform the rewiring job. 
Here is the list: 

‘A flament-heating transformer having 
three secondary windings giving 144, 
296 and § vale, The 3g and elt 
‘windings must. be center-tapped. 

A high grede faclory Bult or. home 
assembled B-climinator. (If you already 
have a Becliminator that works well you 


Cs) 


will not have to, purchase another.) 

‘A socket for type 227 tube (five-prong). 

‘A sixohm potentiometer (P in Fig. 2). 

‘A wire wound fixed resistance (Ft! in 
Fig. 2. ‘The value in ohms of this resist- 
ance is determined by the number of 226 
tubes in the circuit). 

rire wound fired resitance (R? in 
2). 
A high rvstance, oninductive, noo: 
‘capacitive potentiometer (F in Fig. 2). 

‘A one-mierofarad by-pass condenser 
(use as explained below). 

Asupply of wire. Ordinary double cot- 
ton, paraffined bell wire will do, but the 
regilar insulated radio hook-up wire is 
much better, 


TUE fr job nthe revising is te 
determine which tubes are connected 
in the various stages, If the receiver is 
home built, you can settle this questio 
hy referring to the diagram you used in 
Wiring it. IL it is a commercial set, there 
probably will be marks on the subpanet 
hear each socket that, will give you the 
desired information, ‘The markings are 
viated to “Ist RE", "end RE,” 
st AF,” and s0 on. 
In any ease your job is to locate the 
detector socket and the second of last 
audio. wocket, | Sometimes, instead of 
marking the stages, the type numbers of 
the tubes which should be used are indi- 
cated. Tf ‘arranged for a ty 
171 tube in the last socket, there wil 
some marking to indieate this fact, 

"The detector socket always ean be 
identified by the grid condenser and grid 
Teak, which always are connected as close 
to the grid terminal of the socket as the 
‘arrangement of the apparatus will permit, 
‘The wrid condenser 48 n small fixed con- 
denser fitted with clips which hold the 
tubular grid leak. 


WEN zat have, dently loca 
the detector tube socket, replace it 
with the fiveshole socket, as shown in 
Fig. @ Note that the connection to the 
rid condenser and that to the P terminal 
of the fit audio transformer are simply 
removed from the old four-hole 

larly, marked 


and attached to the i 
binding posts on the new five-bole socket. 
Run a wire from, the terminal of the new 
socket marked K to the nearest point on 
the wire leading from the metal Frame of 


carefully comparing the wiring in, your 
receiver with Figs: and 2, you will sce 
Tow to do 

"The next stcp is to.cut away all the 
stanent wing rom the woke, Ie 
hot necesmary to Temove this wiring from 
the receivers In fact i should be left in 
Hace. Merely chip each wire atthe socket 
fetminal and then cp off abort pes 
it mo that there will be vo chance of the 
love end taking an accidental contact. 
‘Also make sure that the wires will not 
sag and short crest against some other 
writes in the sets 


NW connect two long pieces of wire 
N to the two Hf terminals of the new 
socket you have installed for the detecto 
‘tube, and twist these wires together like at 
ordinary twisted electric light cord. ‘The 
‘other ends of the wires should be con- 
nected to the 234-volt binding posts on 
the filament heating transformer, as 
shown in Fig. 2. Repeat the same 
‘operation for the socket that takes the 
T71A power tube, the last audio socket. 
As shown in Fig. 2, this twisted pair is 
connected to the 5-volt binding posts on 
the filament-heating transformer. 

Tn the dingram of Fig. 2 there are three 
sockets marked for 22% tubes. In your 
set there may be ouly two if the set has 
only one stage of radio-frequency amplifi- 
cation (the usual four-tube set), oF there 
tay be four or even five if the set has a 
total of six oF seven tubes. 

Te makes no diflerence 
how many 226. tubes 
there are. They should 
all be wired in parallel { \ 

d connected to the 
Tigvolt binding posts” 


ov 


of the filament-heating. transformer, as 
shown in Fig. 2. "This completes. the 
actual filament wiring. You can check 
your work up to this point by inserting 
the tubes in the sockets and putting the 
pine from the flament-heating trans 
former in the nearest electric 

‘Thenextstep1s toconnect the minus-A 
‘and plus-A binding posts together with » 
piece of wire. ‘Then mount the poten: 
tiometer P at any convenient point back 
of the panel and connect the otter termi 
nalsto the wires leading from any socketin 
which a 226 tube Be 
eareful that, you 
wires from the potentiometer to the name 
socket wire. It is easy to make this 
mistake because the wires from the 
sockets are twisted together. 

Now connect the center terminal of the 

lentiometer to one end of resistance Ri, 

is resistance should have a value of 
1,000 ohms if there are two 226 tubes in 
the receiver, 700 ohms for three 226 
tubes, oF 600 ohins if there are four 226 
tubes. 

‘The other end of resistance RY should 
bbe connected to the original filament wit- 
ing at the nearest convenient point. 


F THERE are ouly two 226 tubesin the 
set you may be able to get by without 
‘any by-pass condenser across #1, but if 
three or more 226 Lubes are in the ket you 
must use a one-microfarad by-pass con- 
denser connected directly across the 
terminals of Ri. 
‘Now connect one end of resistance R2, 
which should have 
if one 171A tube ig 


‘Chins voltages on the radio- and 
audio-frequency_ amplifier tubes, 
Tn some receivers, the F termi- 


4 
posts so that C.voltage may be 
applied. ‘The diagram of Fig, 1 


shows this arrangement. On otier 
sts not using a C-butiery, the 
‘terminals of the audio transformers 
are connected to the minus side of 
the flament wiring. As shown in Fig. 2 
the F terminals are connected to the old 
filament wiring at the nearest point. If 
here is any doubt about which are the 
F terminals, the same result can be 
‘accomplished by” (Continued on pe 149) 


ebruney, 1929 


POPULAR SCIENCE MONTHLY 


“7 


Timely Hints for the Radio Fan 


A Useful Transformer Test 


Headphones Aid in Fixing Position of Instruments to Avoid 
Coupling Trouble—Measuring the Life of a Storage Battery 


HE, audio transformer, rine 
Ns every. radio. exper 
Sosterkocwn, oomsats 
of metal core made up 

of many layers of thin trans: 

ite elo which are woud 

the primary and seconds 
windings, And there bw no dif 

Terence in principle between an 

adi transformer and the power 

transformer used in the madera 
tlectic radio receiver. 
‘All alternating current trans- 


at all times by magnetic lines of 
force. Of course, with the usual 
closed core type of transformer, thin 
external magnetic field is relatively very 
n the sensitive circuits of the 

i ‘end of a radio receiver, 
these weak external fields may cause 
considerable trouble. 

‘There is even more chance for trouble 
in the modern full electric radio receivers, 
especially if the external field of the power 
or filament-heating transformer is acti 
‘on the core of one or both of the audio 
transformers, In such a ease there will be 
a noticeable hum from the loudspeaker 
no mutter how carefully the other parts 
of the circuit are worked out. 

‘The rule-of-thumb method of set 
ng mii raaformers yo that they 
will not couple together is to place 

Ite cone at ight ae. 


method by which you ean find just how 
to set any two transformers s0 that there 
will be no interaction between them 


APPARATUS js required except 
ordinary pair of headphones, 
ing that you have 110-volt alter- 
nating current available, connect the 

mary wind- 


lig in the nearest electric light socket. 

Then connect the tips of the headphone 
cord to the primary oF secondary ter- 
rminals of the other audio transformer. 

‘Now place the two transformers close 
together and you will find that you ean 
hear a noticeable hum in the headphones. 
‘The illustration on this page shows a test 
of this kind being carried out in the 
laboratory of the Popular Science In- 
stitute of Standards. 

‘As you move one or the other of the 
transformers you will notice that the 
intensity of the bum:changes, and you 


Te 


will be able to find several positions for 
the transformers where the hum entirely 


disappears. 

‘course the advantage of making 
such a test is that you can place the 
transformers so near each other that 
they are almost touching, and yet have 
no interaction. 

‘The same method can be followed to 
find where to audio transformers 
so that they will not be affected by the 
[ren Re Msrentcgny meyer 

ly plug the power or filament-heati 
transformer cord into the light socket ane 
‘connect the headphone cord 
tipa to the audio trans- 
former. 

Tn fact, this method will 


a 


AB C’s of Radio 


ILE. alternating current 
tion, ae see 
ith battery c 
affords no better rest 
fedir-fisqucmsy’dctectors and 
first audio stages of = 
big help in the last 


voltage can be 
B-batteries if'you use a sufi 
cient number of them con- 


points in 
xying out apparatus for home 
‘constructed radio receivers and 
power or B-eliminatorunits. A 
Belreqvency choke ols, for 
ean be 80 placed in a 

‘that there 


their effectiveness in filtering 
out the alternating current hum, 
‘You can apply 110-volt alter= 
nating current to the primary 
for secondary of any audio trans- 
former terminals of 
any Beeliminator choke coil 
without danger of burning out 
the winding if the terminals of 
the remaining wind 
unconnected. A piece of wire connected 
sero the terminals of one winding, while 
110 volts alte apy 
to the other, w Stewatesl 


When Batteries Play Out 


N OUTSTANDING characteristic of 
the lead-acid type storage battery 
‘as used in all automobiles for starting and 
lighting, and as the A-battery to suppl 
filament current for a radio receiver, is 
the remarkable service it gives while it 
nremomally nev. Tk wil and see 
for weeks at a time partly charged and, 
perhaps, with the water level below the 
tops of the plates, and yet give good 


The day of reckoning comes rather 


wer that the battery 
ly dinchange. Then, after you 
ia Tong charge it works well for a 
time, when the same thing happens again. 

From then on, life seems to be one 
continual round of having the battery 
‘charged and having it go dead just when 
you want it most. 

"The useful life of any storage battery is 
governed by the care you give it. It may 
fast less than a year, or it may give four 
oF five years of good service. But. no 
matter low careful you are, it won't last 
‘much longer than five years, 

‘When a battery must be charged every 
two or three days even when not used, it 
has cutive it usefulness and should be 
replaced. No amount ging oF 
attention will bring a decaying storage 
Battery ack tie again, 

prolong the life of your storage 

Acbattery, do not let it “become dise 

hrelow 1.200 on the hydrometer. 

Itis better to give it a small charge once 

‘2 week than t0 let it'go two weeks. be- 
jeunes 


Fabricated Lumber Cut in 
Labor-Saving Shapes 


TY cut a tree to pieoes and then 
pay a carpenter money to putit 
a, oes ain? : 
is the pertinent question put 
Row Houston, veteran lumberman of 
‘Tacoma, Wash, who recently develo 
‘and patented a unique labor-saving 

for sawing logs. His yatem produces fab- 
ricated sped lumber instead of flat 
bourds and square beams, now the stand- 
ard product of lumber mills. 

‘ust as steel girders are formed for 
convenience in “I and ““T"" shapes, 
Houston cuts boards in one-piece slabs 
in L's, X's, and T's—each for a special 
Pprpose. He claims striking economies 
for his solid lumber shapes. 

For instance, the post at the corner 
of an ordinary dwelling is usually made, 

ther three two-by- 
corner, a solid 


Seanings Gowns of Metal 
Soon May Be the Style 


JF, EXPERIMENTS ‘made recently 
by German menufacturers prove prac- 
ticable and popular, women soon may go 
to dances and the opera in stunning eve- 
ning gowns of metal, while their escorts 
will be clad in a modern 


iT have been perfected; and the 
next step, the German experts declare, 
Will be the making of elothes of alueainum 
“waterproof in wet weather and heat- 
proof in summer, like the alum 


(on, the exterior of a Zeppelin dit 

‘Thin sheets of aluminum, resembling 
tin foil or gold foil, are coated on both 
sides with protective material not unlike 
the plastic substances used in manufac- 
turing rayon, ‘This fabric is said to be 


decoration will be obtainable in the 
new fabrics, the experimenters predict. 
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Serie of ee 


Sete of sioged 
amber. 


Thtaling one-piece fabricated partition tee. 
Iowert shown cron section of howe corse 


nailing, suffice. Other shapes are con- 
veniently adapted for partition tees, 
table tops, fence caps, and crates. There 
are four hundred possible shaj 

‘The inventor plans to 
new system in lumber mills throughout 
the country. ‘The one-piece slabs, he 
says, are as strong as nailed shapes and 
do. not erack or warp, 

Profits from use of his labor-saving 
material, Houston says, offset many 
times the slight added cost of making it 
at the sawmill. ‘The secret of its man 
facture is simple. Sawing at angles int 
log, instead of straight from the 


This special “loom” maker forme out of 
Wrest trip let from cutting the new lmber 


gives the whole variety of shapes, ‘The 
corner post is made by setting the saws 
at right angles to cach other. 

Houston has worked out diagrams 
showing how to get the most in shaped 
Jumber out of a single log. He even saves 
the waste, thin half-round slabs left from 
the cutting. ‘They are slit into narrow 
strips and glued together to make flooring 
material ona special “loom” or gluing 
press that he has invented, capable of 
turning out 190 feet a minute, 


“Lightning” in Auto Motor 


JAGGED forks of miniature lightning 
flash in the cylinders of your 
mobile every time an explosion takes 
place. This was revealed by recent ex- 
riments conducted in the Aeronautic 
search Laboratory. of the Massachu= 
setts Institute of Technology, Cam- 
bridge, Mass 
‘The action that takes place within the 
cylinder of a motor when the gas explodes 
‘was observed by” the experimenters 
thick piece of fused quartz, 
plug inthe eylinder. ‘They re- 


port that the action takes place in three 
“acts.” First there appears the bluish 
light ‘of the sparks, t ace 
flashes, and finally the brilliant glow of 
the gas explosion. 


He Built His Own Castle—On the Ground 


A ERIVATE ite cutie, complete 
with towers and battlements, as well 
as a conservatory for taining wer da 
ing winter months, has been constructed 
by T. Martin, a chauffeur in Hookwood, 
Surrey, England. During a period of un 
employment, he planned and built the 
unique dwelling, making with his own 


— 


hands all of the concrete blocks which 
went intoits walls. TLtook eleven months 
to complete the imposing structure, from 
the foundation to the finishing touches on 
the conservatory. ‘The unusual building, 

tterned alter medieval architecture, has 

given the name of “Hookwood 
Castle™ by people living in the vicinity. 
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New Experiment Confirms 
Findings of Einstein 
yROF. A. A, MICHELSON, Univer- 
sity of Chicago physicist, has just 
repeated his memorable experiment. of 
forty years ago, which later served as the 
hasis “of the ‘much-discussed Einstein 
theory of relativity. The results, recently 
announced, completely confirm’ the test 
he then made with the aid of the late Prof, 
Edward W. Morley. 
‘The Michelson-Morley experiment, 
which has been the subject of the most 
heated scientific controversy, was intend- 
ed to discover whether there exists a 
hypothetical “ether,” through which the 
world moves. Two beams of light were 
made to run a race. ‘They were shot out 
at right angles to each other, reflected 
ack’ to their source, and. their arrival 
timed, Had one beaten the other, an 
“ether drift" would have been proved, 
but a “dead heat” which actually result- 
‘ed could not be explained until Einstein 
proposed his remarkable theory 
few experiments conducted on Mount 
Wilson, Calif, with instruments ten times 
as accurate as the first, vindicate both the 
former experiment and Einstein's find- 
ings. ‘That Einstein was, fortunate 
enough to make a correct theory grow 
from wrong assumptions at the beg 
ning, is Prof, Michelson's conclusion, 


Amazing Machines Do Work 
of an | Office Force 


been carried down 
vid cross bridges in. odd 
moving jobs, but it remained for a Duteh 
contractor to accomplish the amazing 


Ramee YF 


boy rn 
He succeeded 


in lifting a, Rotter- 
dam bungalow with 
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rs) 


a huge floating crane and ferrying it 
across the River Maas to its new location 
without injury. | Extreme care was re- 
quired to keep the house from breaking 
apart. The structure was firmly 
braced with cross ginlers, two of 
Which. fastened above the roof, 
served for anchoring lifting cables. 


Put Milk in the Dark 
to Keep It Fresh 


XPERIMENTS by the Bureau 
‘of Dairy Industry of the U. S. 
Department’ of Agriculture show 
milk must be kept in a dark place 

to retain its flavor and freshness, 
‘When exposed to -sunlight, milk 
quickly develops “a linseed oil odor 
and a cardboard taste,” the chem- 
ists found. ‘This is beeause the light 

acts as a catalyst, causing oxidatic 
Of duplicate milk samples used in 
the test, those kept in the dark developed 
no off flavors or odors, even after seven 
to nine days, during which they remained 
fresh Jat a nearfrvesing temperature. 
‘at the same temperature 

pope Bafana 


Handy Radio Aerial Mast 
Clamps to the Roof 


ESIGNED to clamp on chimneys, 
‘around gutters and eaves, on apart 
Thouse parapets, or on window sills, 

‘a new radio ‘aerial support has bee 


“Fottitatn Pen” Pistol’ Can 
Shoot Deadly Bullets 


“POUNTAIN PEN” that spurts 

ight-caliber bullets was proked 

nar antret corner in New York City 

and turned over to the police, 

‘The tiny weapon, little lotiger than the 
width of a man’s hand, is shaped to 


. A few feet away, it w 
taken for a real pen. “Only when it ix 
‘examined closely does the open 
di reveal its dan- 
Rerous character. 
A comparison between 


pistol 

the mde to 
cartridge. 1 

pressing a small 

bout the size of a 


Urge Metal Storage 
for War Needs 
ancient Assyrians 


[ote hege: guests 


ron in times of peace to 
have a plentiful supply for 
the manufacture of arms 
used in their frequent wars. 

lar method is advocated by 
officials for present-day 
‘There are nine minerals, they 
ich this country would not pos- 
sess sufficient, stores in ease of sudden 


hostilities. | ‘These are manganese, which 
forms an alloy with steel and hardens it; 
antimony, which hardens lead; chromium, 
another steel alloy; platinum, used in 


chemical processes: nickel, needed for 

aor plate and bullet jackets; quick- 
er, used in explosives, thermometers, 
aud for several other purposes; tungsten, 
heeded in the manufacture of electric 
lamps and machine tools; tin, principally 
ised by the Army- and Navy as a coating 
for cans: and nitrates, required in the 
‘making of artifical fertilizer. 


Nobility Not Degenerate, 
Genealogists Assert 

N_1885 two English barons, meeting 
TerSiy Sones de res oe 
leek, Stored to tine eeomskece 
that'they bore the identical family colors. 
Each hotly disputed tt “others right to 

them, and a long drawn out battle fol- 
eee ona 
t, known in, 
{he Serpe Graven ut, marked the 
inning ‘science 
Sahin bees omer with Se trcteg 
Of lineages ever since. 

In this country, genealogy is & com- 
paratively new purruit, but there is an 
Organization, known as the American 
Genetic Association, whose members de- 
vote themselves to this interesting study, 
‘Which has proved a great aid to historians. 

At a recent gathering of the Associa- 
tion in Washington, a prominent genes 
gist : to popular 
Impresion, royalty and old fanalen do 
not die out because of their age, or be- 
come degenerate and sterile on account 
of wealth and power. The fact that cer- 
tain dist names no longer appear 
in the British peerage, he said, is due toa 
preponderance of female descendants, 


He Made American Flag of 
33,000 Wheat Kernels 


GING, keels of wheat, upon a 
ihoard for the equivalent of seventy 
working days, twenty-two-vear-old Theo- 
phile Casaubon, of Los Angeles, produced 
this reproduction of the American flag. 
He sed 83,000 kernels of selected hard 
‘wheat in the process. 

‘The flag is four feet long and two feet 
five inches wide and is set in a back- 
Pat of natural colored wheat kernels. 

of the colored grains of wheat had to 
dipped ino paint thre times ta ob 
pebriogets before it was glued 
inplace,”Allof this painstaking work was 
done with just a single tool—a pair of 
‘snall tweeners, 


Would Foil Bank Robbers 


CAGE for bank tellers and cashiers, 
constructed with shutters which 
gould ba me eaten bank officials 
‘4 push button on the approach of a 
holdup man, was proposed recently to 
prevent bank robberies. ‘The idea was 
advanced by an expert in such matters— 
‘@ holdup man serving a life sentence in 
the Towa State Penitentiary! 
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A Mechanical Substitute 
for Tailor’s Shears 
PSSTEAD of suing along ane with 

scissors tailors can cut out clothes in a 
Traction ofthe time, itis claimed, by use of 
the new mechanical cloth eutter pictured 
above. The machine is housed in a small 


witch. 
“The material, marked with chalk ‘to 
szuide the cutting, is fed to the 
blade, which cuts rapidly 
Tine at any angle or curve. The in- 
ventor believes the machine will 
prove valuable to tailors and small, 
manufacturers by reducing the time 
necessary to cut garments, 
New Comet Discovered 
by an Amateur 


N_ AMATEUR astronomer liv- 
‘ng at Rosebank, a small com- 
“Town, South 


_Souneemest to amateurs, 


Folding Pusheart Runs on 
Rubber-Tired Wheels 


sent 
Fairin Germany, they can fold it up and 
tuck it under their 
arms. When the 
bottom is lifted the 
rt folds together 
the manner 
shown in the photo- 
‘graph, and may bestored in a 
narrow space. An added ad- 
vantage of the new vehicle is 
that allows delivery men 
returning with empty wagons 
{to walk on sidewalks, out of 
the danger of traffic without 
taking up most of the room 
‘on the walk. ‘The cart is 


since itis 


equipped 
rubber-tired, ball-bearing 
heels. 
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Europe May Soon “Eat” Its 
“Drinks” in Solid Form 


UNTRIES now “wet” may’ soon go 
“dry” or partly so, but not as a re- 
sult of international prokibition, 

‘The taking of “beverage” alcohol 
solid form—in other words, the “eati 
of “drinks”—has been made possil 
through a new German invention, which 
‘was demonstrated at one of the principal 
Taboratories in Berlin a few weeks ago. 

Alcohol in solid form is an old story to 
the chemist, but heretofore the chemicals 
used to tum it into a solid mass were in- 
edible and often poisonous. But the new 
jerman material is reporied to be non- 
injurious and without taste or odor. 
‘Technically known as, potassium-alpha- 
diacetone-fructose-sulphate, it is nothing 
tore of less than fruit sugat treated by a. 
process. the secret of which is jealously 
zuarded by its inventors. 

“The principal commercial benefit to be 
derived from the invention will be the 
greater case with which alcohol and al- 
cobeli guide euch ax the [beet of 

gs and toilet preparations—can 
now be stored and transported. 


Gives American “Talkies” 
Foreign Tongue 


IN the “talking movies 
‘made their appearance, some lead- 

‘ersin motion picture affairs asked, "Won't 
this innovation seriously curtail the ex- 
port of American-made films to, foreign, 
‘non: English-speaking co 

Edwin Hopkins, a ke play. 
‘right, has nuppled ho potential answer 

‘an invention which he calls " 

iraplic fla,” which makes it. possible 
to connect & ies record of an, actor 
speaking in a foreign language with an 
American moving picture film, ‘The ad- 
justiment eff tected ‘by the new device, its 
inventor claims, is $0 delicate that syn- 
chronisation between the forvign sounds 
td the American ip-movements on the 
sereen is almost 

Another benefit is that popular movie 
stars who look much better than the 
sound need not lose their jobs. In suc 
cases, the “vivigraph” would supply the 
‘voices of actors oF actresses who sound 
better than they look. 


first 


Three-Wheeled Motoreycle 
Runs on Endless Tread 
OTORCTCUR fe bige two. ord 

Joughnutlike wheels replace tl 

Seopmenteey ‘wheel has becca in 

England for use in rough country and 


trails. The tread can be removed. from 
the wheels and carried in the repair ki 
after a difficult stretch has been crossed 
just as a motorist can remove hist 
chains when solid road is reached. Extra 

ge balloon tires absorb much of the 
shook of the bumps. 

‘The machine is designed for the use of 
army and colonial officers stationed 
undeveloped parts of the British Emy 


Tiny Ocean Plants Build 
louses of Health Glass 
THE Antarctic regions now being 


Tchr Wy the Bye expen int 
billions of microscopic plants which build 


materials 40 rare and difficult to manu- 
facture that King Croesus himself would 


from silica and quartz which they extract, 
from the sea water, in every square inch 
of which they live by the millions, When 
they die, their little “houses” sink to the 
hottom, and so numerous are the little 
plants that this material covers the ocean 


floor for a half million square miles. 
‘The same substance has been 

by electrical 

Tenses and of window panes which admit 

the sun's ultra-violet rays. A small win- 

dow consisting of this transparent quartz 

is worth several hundred dollars. 


Paints First Scientific 
Portrait of Spectrum 


ITH the assistance of Dr. Irwin G. 

Priest and other scientists of the 
8. Bureau of Standards, Charles Bitt 
‘ger, a noted artist of Boston, Mass, has 
Painted what is considered the first scien 
tifically accurate “portrait” of the spec- 
trum of the sun. 

In one of the laboratories of the Bu- 
eau, the scientists assisted Bittinger in 
selecting the colors that most accurately 
represented the spectrum. ‘The spectrum 


POPULAR SCIENCE MONTHLY 


copied in the painting was obtained by 
passing sunlight through a grating con- 
‘sisting of thousands of fine lines seratched 
on 3 polished metal surface. A glass 
prism is often used instead of a grat- 
ing to form a spectrum. 


Landmarks! Guide 
Pigeons Home? 


CONTRARY toate 
belief, bees, carrier pi- 
800s, and other “homing” 
Snimals have no innate 
sense of direction, accord- 
ing to Armand’ Tio, 
French naturalist. Tey 
find their way back to their 
hives or lofts by familiar 
landmarks which they 
memorne by sort excursions iin oy 
range of their starting point before t 
Stout on thei fights, be ays 

“The carrier pigeons whieh make the 
longest flights are the ones with the keen 
‘at eyes, the best memories, and the 
seatest ing endurance, Ant find their 
way to their nests by remembrance of 
Inndmarks, he adds; and the same has 
been observed of barnacles under water, 
though these depend largely on touch. 


n 


Find Rare Handwork of 
Cave Men Jewelers 


"LEE, Nederthal man, pictured by 
scientists as a flat-skulied, somewhat 
apelike individual who wooed his bride 
with a stone club, was a craftsman of no 
‘mean ability. Equippd with flint tools 
of the roughest and most primitive de- 
scription, he nevertheless turned out arti- 
cles for his daily use s0 delicately wrought 
15 to challenge the skill of the most mc- 
complished modern artisan, 

Evidence of his proficiency was recent 
ly found in the shape of two rare scraper 
knives fashioned from rock erystal that 
were unearthed by the American School 
‘of Prehistoric Research party which, has 
completed excavating the rock shelter, 
Abris des Mervilles, located in the Dor 
dogne region of France at Castel-Merle. 

‘These prehistoric implements, scien- 
tits say, re tens of thousands of yeary 
a as hom ats ol oes 
such beauty that it is « jewel as well as a 
‘weapon. The other, though not so fine 
in color, is of « workmanship which no 
living worker in quart could ri 

‘The discoveries were made by Brofes- 
sor and Mrs. George Grant MacCurdy, 
of Yale University, and nine students, 


Novel Card Table Serves Also as Movie Screen 


CARD. party can be changed into 
AAS ere act merely by Hing the 
top of a new card table, switching out the 


Tights and turing on the home projector 
3¢ table is designed to serve as a motion 
picture sereen when it is notin tse in its 
Drdinary capacity. 

"The top of the table is formed by two 
thicknesses, one on top of the other, and 
hinged at one side. ‘The upper layer 
‘swings up, its under side forming. the 

"Tis held solidly in position by a 


stay. while the pictures are being shown. 
table can be folded easily and oc 
‘cupies little room when stored a 


Dry Cell Blasting Device 
Resembles Flashlight 
SES for Mastng, are supplanted by 


new device which resembles an ordi 
inary flablight und furnishes electric cur- 
rent from three dry cells to discharge the 
explosive. According to the makers, it 
eliminates the danger of misfires and de- 
layed fires caused by fuse trouble. 

“The firing unit of the device is a special 
plug to which are attached wires: ‘eeding 
io the blasting cap. ‘To fre the blast, it 
is necessary simply to insert this plug ina 
Small socket in one end of the device and 
hold it there, exerting pressure against a 
spring inside, thus closing the electric 
Grout. "Releasing the ple breaks the 

cat Avring fone end of the cane 
seales & posse to eng tio Being 
unit at the belt. = 
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UMPS and jolts on rough roads rock 
the baby to sleep instead of disturh- 
ing him, when he is riding in a new auto- 
mobile crib, according to th 
‘The erib hangs, hammock fashion, in the 
reat of the car, supported by two hooks 
screwed into the crossheams of the car to 
ick cloth of which it is made 


above the floor is adjusted through chains 
by which it is hung from the hooks. 
‘spring cushion in the bottom i made 


in’three hinged. sections, which ean be 
‘adjusted to. give the proper support 
whether the baby is sitting or lying dows. 
‘The total weight of the apparatus is six 
pounds. Tt may be placed to one side in 
The renr of a closed car, as in the photo- 
raph oF Hay be hung rosewite jst 
Eetind ‘the front seat. "In an open ear 
which has a metal top frame, ican be 
Mitached to the frame by means of straps. 

‘The exib can alvo be ‘hung from a 
stand on lawn of porch as an ordinary 
Aleeping crib, or. attached to the ridge 
pole ofa tent or tree limb to. pro- 
Vide a comfortable sleeping place for 
aby when camping. 


One Time in Five It’s the 
Train That Is Hit 


IN ONE out of five grade crossing 

accidents, the automobile crashes 
into the train instead of the train hi 
ting the machine, announces the Amer- 
ean Railway Association, summariz- 
ing the annual toll of such accidents. 
Inmany cases the drivers frst erashed 
through the crossing gate before hit- 
ting the train. During 1927, says the 
report, there was an increase of sixty- 
six grade crossing accidents over the 
‘twelve months preceding. 


Road Signs Teach Geology 
Sar placed along the highways 
ear Animore, Ollahong al at 
tention to interesting geologeal forma. 
tions along the road, giving the Kind 
fof rock and the age it represents. 
One signboard containe a dingram- 
matic cross section of the. Arbucle 


Swinging Auto Crib Rocks the Baby to Sleep 


Mountains, over which a main highway 
climbs, In constructing this road, many 
ledges ‘were blasted away, revealing the 
rock formations. ‘These serve as illustra- 
tions for which the signs form atext. Okla- 
hhoma is particularly interested in geology 
because its annual income of $50,000, 
000 from petroleum products is largely 
due to the efforts of workers in this par- 
ticular field of science. 


Closed Car Has Removable 
Top to Admit Sunshine 


CLOSED car with a top that can be 

ough glass 
from the sun, 
‘was one of the exhibits of a recent auto 
mobile show in London, England. By 
moving a handle at the right of his seat, 
the driver ean push back the canvas cover 
of the car like a curtain, exposing a roof 
of health glass. ‘Thus the occupants enjoy 
the equivalent of riding in the open, while 
still protected from wind and cold. “The 
device also provides sight-scers with a 
view of mountain tops or city skyscrapers, 
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Holland Tunnel Handles 
8,500,000 Cars in a Year 


MGHT and a half million automo- 
Biles, earrying 42,000,000 passengers, 
passed through the Holland ‘Tunnel, un 
der the Hudson between New York and 
during the first year of its 
icials report. 
‘Some of the elaborate tests made before 
the tunnel was built to insure against 
carbon monoxide poisoning have been 
revealed by A. . Fildner, of the U.S 
proposed, it was 
stream of cars might give off more earbon 
monoxide than could be carried a 
‘The Bureau of Mines constructed an 
perimental tunnel, 400 feet long, ina 
Dear Pittsburgh, Pa. Small automobi 


ducing fresh air and removing contam- 


inated air. ‘The most efficient method 
‘was found to be admitting the fresh air 
at the bottom and removing the poisoned 
air at the top, ‘This system was applied 
to the Holland Tunnel. 

‘An automatic device that analyzes the 
‘carbon monoxide content of the air, and 
Fings a bell and flashes alight ft becomes 
more than the safe limit of four parts in 
10,000, was developed and installed in the 
tunnel. "Besides, a series of fourteen, n= 
struments, placed at the ducts leading 

ted it, automatically 
record the poison gas content. If the 
records show more than two and a half 
parts gas to 10,000 parts of ai, the fans 
fre immediately specded up. 


“Auto Wheel Minus a Hub” 
Designed to Save Weight 


WIRE automobile wheel without the 
‘usual central shell that fits over the 
isle hub is one of the latest innovaticns 
in motordom. ‘The wheel is said to 
weigh only leven pounds, Asimilar wheel, 
Tith the usual bub, weighs eighteen 
Seven small metal rings, or eyelets, 
securing the inner spokes, and one large 
‘ne, holding the outer spokes, take the 
place of the ordinary wheel lib. ‘The 
Smalleyelet fit over the studs of the brake 
drums, where they bolt in place, tighten- 
ing the inner spokes, When these seven 
bolts are drawn up tightly, a large cap 
oon the outside of the wheel presses against 
the fixed hub of the car's axle. ‘The wheel 
sand the car axle hub are thus locked tight 
ly together. In tests, the wheel is said to 
Wave shown remarkable strength. 
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Bird’s-Eye View from Plane 
Reveals Buried City 


INE of the most. ical develop- 
the fare tt aration i roving ll 2 

aviation is proving itself a 
useful aid to archeology! 

‘There are many archeological “clues.” 
such as ancient roads, ditches, and the 
Tike, which are invisible to the passer-by 
con the ground, but which can be dis- 
covered from a height in the air because 
the aviator's bird's-eye view of the ter- 
ritory gives him an opportunity to ob- 
serve conditions which form a seient!fi- 


fists believe that beneat! 
they will be able to unearth a 
‘complete city of Cacsar's time, and they 
hope that, when excavations actually 
begin, they will find. streets, houses, 
temples arenas, and other treasure 
Seientists now preparing explora 
tion plans which will bring this latest 
treat archeological find to light decline to 
Feveal the exact location of the mysteri- 
us city of antiquity until their arrange- 
‘ments have been completed. Meanwhile, 
unsuspeting persons are walking daly 
over this rich historic. treasure-trove. 


Inflates Soft Tire with 
Air from the “Spare”* 


SPARE tire becomes a service sta- 
tion that travels along with you to 
supply free air for soft tires, through the 
use of a new “tire balancer,” devised by 
‘Tom LeNay, of Los Calif, ‘The 
device is extremely simple. It consists of 
f twelvesfoot rubber hose with a cap at 
each end, ‘These caps fit over the valves 
af two tires, opening them so the air can 
ow from the tire with higher pressure to 
the one with ower” In ths way, also, the 
four tires of a car can be equalized in 
pressure to maintain the highest eficiency 
of four-wheel brakes, now standard equip 
‘ment on all new cars. 

‘When the hose is connected with a soft 
tire and the hard spare tire, it allows air 
from the spare to pump up the flat tire so 
it can be driven to a service station for 
complete air service, or filled more easily 
with a hand pump, if © motor-driven 
pump isnot available. 
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Oregon Village Sees Its First Automobile 


LTHOUGH more than twenty mil- 
Tion pleasure automobiles were on 

She roads of the United States lt year, 
the village of Agness, Ore., had never 
tecn one nll a foster waa sent there 
the other day. ‘This community, on the 
Rogue River in the southwestern part of 
‘the state, ‘contains only a 

haul of people ad wes the 
Grown’ children there had 
never seen a motor car of any 
fort. ‘Then a dealer sent one 


‘To ship the automobile, 
Every Little Dial 


fhout medeltespperance st Southport, 
‘about made its appearance at i 
England, recently. The woman motorist 
iho drives the ear has the assistance—or 
hindrance!—of thirty dials, clocks, and 
buttons, not to mention a 
ment of mirrors, and other “1 

‘The owner claims to be 
‘champion buyer of auto accessories, and 
‘asserts that she can still pilot the car in 
spite of them! 


hhe removed the rear wheels and 
‘the machine in the bow of a twenty- 
six-foot motor boat, The swift current of 
‘the mountain stream made the passage 
risky undertaking, but it was completed 
without accident. 


Colored Telephone Poles 
to Liven Landscape 


BUGETENING, yp the, lanteape 
‘ith colored telephone poles i a nup- 
estion recently made ‘elore. engineers 
‘Sending leone aan one 
nce in Chicago. Ove expert report 
that his company had perfected & new 
‘wood preservative which triples the life of 
ieee een Mo made na wait of 
. me {could be 
Peel oy corel age Paley Racy 
tr to brighten barren spots 


Doctor Makes 7,000-Mile 
Call by Radio 


A. ROCTOR., 7,000 miles from a pax 
tient, diagnosed the ease over the 
adio recently. A woman suffering from a 
malady in Buenos Aires, Ar- 

gentina, was put in communication ‘with 
‘© specialist in Berlin, Germany, over a 
test short-wave apparatus. After a con- 
versation lasting twenty minutes, durin 
Much each could hear the other pert 
fectly, the doctor was able to diagnose the 
cate ad to cable the pre- 

During the same week, 

1 lock expert, in Tdaho, 

‘was called on the tele- 

phone by an employee of 

fan office in Oregon who 

‘had lost the combination 

toa large safe. The em- 

ployee placed’ the tele- 

Phone teociver close to 

the door of the safe and 

the distant expert, listen- 

catia sound of alg 

ceptible sounds of falling 

tumblers in the safe door, 

directed her movements. 

In less than five minutes 

tthe door was open. 


“ 


Tin Can Filling Station for 
Cigarette Lighters 

1ROM an empty tn can, you can make 

1 filling station for vest pocket cigar- 

ete lighters by screwing on a newly de- 
vised combination metal tube, cap, and 
rubber bulb in place of the regular eap on 
“rhe ean holds a 
fit ming lighters and, the. seakere nay, 
forms a handy and economical means of 
a eee pater ped replenished. 
Shige ts hare 6 epee 
ient for the ordinary lighter. 
ieee fills the tank to the top 


none 


without making it overflow. 
Colds Blamed on Lack of 


Proteins in Diet 
IREDERICK HOELZEL, of the Uni- 


H! verity of, Chicago, siounce, 

theory, backed up by experiment, that 

susceptibility to colds is largely a matter 
sons who eat too much s 


f Arctic explorers that colds are 
among the Eskimos whose diet 


‘of the Hoelzel theory 
some undetermined 
between the amount of fluid 
the body tissues and their sensitiveness. 
Starches and sugar tend to store up water 
in the tissues. When this intake of water 
is lowered the sensitiveness of the tissues 
is also lessened, so that a cool breeze or 
exposure to dampness does not so readily 
affect the system. This theory would 
‘account for the fact that fat persons, as 
re more susceptible to colds than 


re 
thin on 


Tin Foil Amazingly Thin 
HE tin fil wrapped around chocolate, 
tobncr, of cigarettes is thick con 

pared to the foil used in radio condensers, 

‘Which measures 4.330 sheets to the inch 

‘The thinnest foil provides 14,500 square 
inches from one pound of metal. ‘Tia and 
ead foil ure said to have been invented by 
fesotaneses Tete tiny tore Wr 
automatic machinery. 
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Did Man’s Legs Develop 
Before His Head? 
ory 


EXHAUSTIVE, study recently 
apleted by Dr. Wilhelm Gieseles, 
oi the Univenity of Mimics Cormany, 
tends to show that the pedal extremities 
of man's remotest ancestor developed into 
hhumaa logs sooner than his skull evolved 
sah te, mt aputed of 
two. most exam 
human or near hoa raion we fare 
coveredthe bones of the Pitheeanthro- 
is apenas of Java and the Broken 
ill Man of South Africa—are so prim 
. especially ‘the skulls, that, many 
‘anatomists deny them human rank 
But Dr. Gieseler is of the firm opinion 
that the Pithecanthropus was decidedly 
human.” This conviction he bases 
the fact that his eye sockets are manike 


‘Tiny Dynamo Operates New 


Batteryless Flashlight 


rather than apelike, although be admits 

that the skull s low. ‘TWIST of the wrist supplies power 
‘And. the bones of both Pithe- for a new flashlight, Turning the 

canthropus and Broken-Hill Man, ac. handle winds @ spring that operates a 


cording to D. Gieseler, tell a still more 


tiny dynamo and 


luces current for 


eloquent story. ‘These bones, he says, are two-and. lclight. 
entirely unlike those of apes, but closely This Lilliputian electric light pl 
resemble those of modern ‘man. ‘This said to furnish light as long as 
Jeaves the question up in the air, for, is kept wound. One complete 
while Dr. Gieseler contends that hia said to supply light for two 


findings show that man climbed the 
evolutionary ladder literally feet. first, 
scientists of the opposite school declare 
that the disputed thigh bones may not 
belong to the “low brow” skulls at all. 


Stations Identified by 
This Radio Dial 

HE latest radio dial is designed 

to flash the identification letters 
of each broadeasting station when 
its wave length is tuned in. Con- 
tact points are fitted in the dal at 
positlons where the various stations 
are tuned in perfectly. Thereafter, each 
time one of the contacts is made a light 
flashes at the top of the dial and the 


minutes. 
ondioacy Seclight the 


hile slightly Iarger than. the 


States Army some time ago 
ported in Porutan Screven Mowrii- 
Ly. At the time, the Army waa con- 
sidering discarding batteries entirely, 


New Sugar Discovered 
in Dablia Juice 
[NEW augar has been discovered 


in the juice of dahlia tubers by 
the U.S. Bureau of Standards, it 
was announced the other day. 


In experiments to find out the 
structure of inulin, a starchlike sub- 
stance found in dahlia juice, the 

igar was discovered. Approximate- 
ninety-two percent of the juice 
‘was resolved into the already known 
sugar, called levulose or fructose, 
but the remaining eight percent was 
‘a mystery. In further tests, the 
strange substance was reduced to 
crystalline form, 
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Oceans on [Frozen Planet 
May Be Liquid 
HIE sunward side of Mercury, nearest 
the sun’ of all planets in our sola 
system, may reach a temperature of 
nearly ‘800 degrees. Fahrenheit, a. heat 
sufficient to melt lead, xine, or 
keep all water on the planet's surface 
permanently in gas form, like the air on 
earth, according to Dr. William F. Meyer, 
of the University of Californi 
If Mercury were inhabited, liquid water 
to the population would be a rarity, ob- 
tainable only by means of complicated 
apparatus, as is liquid air on earth, 
Dn the other hand, says Dr. Meyer, th 
outermost planets of the solar system 
m equally extreme cold. Uranus, 
next to the last on our aystem’s outer Fim, 


“Rheumatics” a Real 
Storm Warning 
LDERLY people who say 
they can fee! the approach of 
orm’ bad weather bonne 
their thes ing increase, 
here beet laughed at a good i 
hy the younger generation, bu 
now physicians declare the old- 
sters are right. 

‘At a recent convention of the 
Central Society for ical Re~ 
search, in Chicago, a trio of distinguished 
doctors announced that observations over 
rs had shown that there 
indeed, a close relation between 
rheumatism. In ninety 
percent of the cases under observation, 
‘the patients were affected adversely by 
the approach of unfavorable weather. 


Holder for Pipe Cleaners 
IHE smoker is provided with a new 


‘accessory in.a holder for pipe cleaners 
which enables him to keep them within 
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arm’s reach on a table and pre- 
vents them from becoming dirty 
‘or bent out of shape. To lend at- 
tractiveness, designs are painted 
‘on the sides of the holders. 


Lizard Hypnotized! 
CURIOUS animal of the 
‘Southwest, the blue-bellied 
Tisard, has been proved. sus- 
ceptible to hypnotism. Edwin 
D. McKee, of the educational 

of the Grand Canyon 
National Park, has discovered 
that by keeping his eyes focused 
on those of the lizard as he aj 
proaches the elusive animal, i 
will remain tense and still and 
can be pinned to the ground with 
8 quick dart of the hand. 


a DriversCaBignal 
Now—No Excuse! 
ROTECTION for the dress sleeves 
and arms of woosen motorsts, when 
they have to signal stops and turns on a. 
rainy day, is afforded by a gauntlet of 
rubberised fabric just. devised 
‘The guantlet slips on the left arm, 
racing ao fhe dwt boas 
tngly shot the wrist to keep ral 
from running down the. are Wek po) 
Ia ese, the fabeie can be folded fata a 
tight rol that occupies little space 


If Brain Size Counted, the 
Whale Would Be Smart 


EW substantiation of the theory that 
intelligence does not depend on the 
apparent size or weight of the brain, but 
rather upon its convotutions, was offered 
recently by a German scientist who, after 
‘years of investiga 
the whale, never distinguished for its 
brain power. possesses the largest brain of 
“The record for brain-weight was estab- 
lished by a whale boasting some 247 
ounces of gray matter! If brain volume 
had any influence on intelligen 
apparent what an intellectual giant the 
whale would be when itis considered that 
the average brain of man seldom ex- 
reeds fifty ounces in weight! 


yn, announced that 


Novel Lampe€drd Holds 
garette Lighter 
N ELECTRIC lamp cord 51 
pending a heating element 
from which the smoker can light 
his cigar or cigarette is the latest 
novelty for the living room. ‘The 
iter or variety of colors 
match the twisted sik coverd 
re cord and s0 has the appear. 
nce of at the end of the 
Pressing a button turns on 
clectric current for the heating cle- 
nt. Another switch 


screwing. 
ig the bulb, 


A New Kind of Mosquito! 
This Makes 141 


NYONE who, i 
nights, has had his patience tried by 
atwenty-five-minute hunt for a, 
will admire the persistence of C. H. Bath, 
inspector at the Panaina Canal, 
‘who has eaptured a new species of this 
pestiferous family that had eluded experts 
during a chase lasting twenty-five years! 
‘The reason forthe unending 
sleep disturbers by United Stat 
officals is the fact that some of them are 
breeders of malaria, The new captu 
however, did not prove to belong t 
variety of this kind. It was added to 
series of 140 species which have already 
been listed. 


World’s Greatest Gas Line 


CROSS rivers and through mountain 

canyons, from Amurillo, ‘Texas, to 
Denver, Colorado, what is said to be the 
largest high-pressure gas line in the world 
‘was completed recently at the record rate 
of alimost two miles a day. This 375-mile 
line, carrying natural gas from the 
Amarillo fields to consumers in Denver 
and Pucblo, Colo., was in operation just 
193 days after work was begun, 
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—— Metal Sawing 


AWING jis one of the 
portant operations ton 
lecorative metal work. While the 


reavier and larger pieces, such as 
hinges and hardware, may be ent. out 
more readily with chisels as explained 
Inst month, the smaller pieces and inti 
‘eate pierced openings in large pieces are 
tually eut with a jewelers saw blade. 

‘neatly done, little 


saws an experi 
metal up to 4 in. 
beginner should start with thinner metal, 


ve a good saw. fr 
either af the jewelers o the copin 
type. If coping saw frame isto be u 
Wchould have two. vasclike clamps to 
hod jewelers say. blades, which have 
straight ends. Ordinary” coping saw 
blades will not, of course, do. for metal. 
Be sure to get the best saw blades vou 
‘can and do not worry if you break a 
number of them while learning to saw 
‘a dozen or two at t 
later on you ean save money b 
them by the gross. 

‘You will also need a bench pin or saw- 
ing board (Fig. 1). Dimensioned draw- 
ings Tor two types of bench pins were 

given ina previous article of this series 
(December, 1927, amie, page 80). Tn its 
simplest form it is a piece of hard poplar, 
maple, beech, or birch, 34 by 4 by 8 in., 
screwed to the top of the bench so as to 
project over the edge 434 in. ‘The wedge- 
Shaped slot in the projecting end is 2 in. 


tench pin we han tings opening 


deep and 34 in. wide at the open 
end, Attach it to the bench with 
flathead screws. in countersunk 
holes. 

Before you start sawi 
sure that the sheet metal is per- 
fectly fiat and also. bright and 
clean, Scrubbing it with powdered pumnice 
stone and water usually will put it in 
food shape and give it a lightly rough- 
‘ened surface to receive the marks of the 
carbon paper used for transferring 
design to it. 


drawing paper, 
ull size. Place a piece of new carbon 
paper face down on the metal, lay the 
drawing on tl de- 
sign to transf Large 
thumb tacks may be used to fasten the 


Fig. 4. Teapot stand made by Mr. Thatcher 
{eiitetrate the principles of sawing thin metal 


You Can Master the Use of Jeweler’s Saw Blades 
While Making an Attractive Brass Teapot Stand 


By EDWARD THATCHER, Noted Teacher of Metal Work 


metal to a drawing board, then the 
carbon and drawing papers, which must 
than the metal, can be secured 
ith other tacks driven into the 
‘wood, The carbon lines left on the metal 
would become blurred in han- 
ling, s0 go over them with « 
‘steel scribing point and scratch 
‘them in distinctly. 
‘Sometimes the surface of the 
metal is painted with Chinese 
white water color, which comes 
in tubes, to make good surface 
for ing the carbon paper 
marks. Some workers glue the 


bee ig. 3. The edges of the teapot stand are turned over 
‘Sith mallet a lan-cat bloc of wood held inthe vine 


design directly on the metal with shellac, 
but T have never liked this method. 

When a hammered surface is desired 
‘on the work, make the hammer marks on 
the metal before saving. 

If you have done no sawing, 
‘experimental euts in a: 
gage copper. A No. 
factory for this. Generally speaking, the 
thinner the metal, the finer the teeth of 
the saw shou Jeweler's saw blades 

ubered from Nos. 8/0 to 12, the 

‘very coarse. You will have to 
earn by experience the best blade to use 
for each job. 

Be sure that the blade is set in the 
frame with the teeth pointing down to- 
ward the handle. ‘The blade should be 


held so taut that it will sound like a 


the 
left 


Tange ton when plcld. 
Bad the motel Sesly down on 
Tuck pin with the Bnges tte 
band atin Fig. 1, Dovnot prone the 
against the metal with much force; 
ely raficent promare to male the Bde 
cut easly. eginners are likely to pres 
too hard vith the rest that the bl 
is ae becals or rons off thetic, 
Tevaly iti better to tlt the frame 
tightly iacweed and down ee the 
teork coropt when saving’ eround 
Seve taseyedipons aionk 
Sin ths aw (Conte on pe 106) 
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I : Panenivete itis 
rest in ping-pong, many of 
hve fallen under the spell of its furlous 
fy have aake themselves the question: 
fow ean T build myself a good, firm, 
large table which will not be cumbersome 
ight when folded wp 
becomes, 
wher folded up, a four-leaf sereen, It 
Gan he transformed from a tale into a 
hereen again by one 
‘Altona all the parts of the table are 
contained within the sereen, there is noth- 
ing bulky or unsightly about it when itis 
set up it a corner of the room where only 
the face side of it can be seen. Either the 
dark ree playing surface can be left x- 
posed as the face of the screen, or a 


decorative covering of figured chints or 

other fabric can be fastened with tape or 

thumb tacks to the four standing leaves, 
This true, of course, that a large 


yome ping. 
pong table is 4 by 8 ft.: the tour- 
fhament table is always 5 by 9 ft. 
‘and allows a much better game to 


be played. 

Tha dining room table or other 
large, substantial table is avail- 
fable, the problem of making a 
‘pityg.pong table is obviously much 
simplified. Teis to make 
‘only the folding top, which can be 
‘stood up out of the way to serve 
‘asa sereen when not in use. Tn 
faddition, two pieces of % in. thick 
hoard 9 ft, long will be needed to 
place on the table—or, if neces. 
sary, on two small tables—for 
‘supporting the folding game board. 

Tf you wish to complete the 
‘table, you ean, of course, provide 
detachable legs very easily and 
stand them away in a cupboard 
when the table is not in use. Tt is 
etter, however, to go to the extra 
work required to make the legs 
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al the able top as shown in Fi. 2 The 
ee pied is ths tac 
misable sections. All ae held in place by 


‘springs. 
“The playing board may be made of ¥- 
incpiywool which ates wd mang 
commercial tables, but this gives an 
‘wieldy top unless a permanent table is 
desired. Instead, the top of our table ix 
made of }i- of hein. plywood reinforced 
by 46 by & in sips around the edges 
‘and across the middle. The use of pressed 
‘wood will still further decrease both 
weight and expense. It is a light, strong, 


Fig. 2, Sie and end views of the table; the underside of the 
fsvny; and.a drawing to thow the ree! of the tee 


” 


Ping-Pong Table 


Folds into Screen 


Although of Tournament Size, 
It Can Be Stored in Small Space 


By CHARLES A. KING 


‘each uy 
pieces are cut from tl 
nearest stock size, 32 in. by 6 ft, there 
will be considerable waste, which tay be 
reduced if pieces 92 in. by 10 ft. ean be 
obtained. If the latter are cut exactly ia 
the center with a thin, fine saw, the only. 
waste will be a d-in, strip from the edge 
4 

seven picces %4 by @ in, by 10 ft, 
of whitewood or other semihardwood, 
miter the reinforcements around the une 


Vin. No. through the 
top, setting them just below the surface. 
Before fastening.» (Continued on pope £11) 


are 
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Conteolline a Model Railway 


A Simple Way to Install a Central Switchboard from Which to 


Govern All Train Movements —Changing 


By 
Frevenick D. 
Rypen, Jn. 


"UST as it is necessary to 
plan the track layout of a 
ode electric railway’ be- 
fore you start building, 

itis wise to make a preliminary 

study of the type of electrial 
control aystem you wish to 
install. 

“The, ideal control system 
would be one that would permit 
‘you to sit in front of the control 
jpanel and perform all the opera- 
tions of running the trains with: 
Sere race Retest arsed tet 
‘gree of control can be obtai iy sim for a cont is shown 
With the eq be. in Fig. 8. Cheap yellow pine siding ix 

Automatic reversing electric locomo- used to mae it, with a pice of plywood 
tives, of course, are needed, ax well as for the surface where the switches and 
electrically operated switches. Your control buttons are mounted. As shown 
problem is, therefore, one of arranging in Fig. @ the top is hinged at the bottom 
the control panel s0 as to make it con- edge to facilitate wiring. 

att handle and to install the 


For track layouts placed on the floor, a 


Voltage on Grades 


The fourth row con 
small toggle switches such as are 
sold to radio set builders. Push- 
pull switches would do just as 
well as the toggle type, Each of 
these switches controla the cur- 
rent flow to a different part of 
‘the main line # that the current 
‘can be cut off from different see~ 
Sons of the ean Hie ond coe 
train stopped at these points 
without. stopping any ‘other 
trains that may happen to. be 
running on other parts of the track. ‘This 
method of sectional control was de- 
scribed in detail in articles in the Decems- 
ber, 1985, issue of Porvtan Sconce 
Mowrmty, page 72, and the January, 
1926, issue, page 80 

‘The two knobs are rheostats of the 
heavy-duty type. They should be eapa- 


‘The location, sine, and constr: 

tion of the panel is governed by t 
size of the system and the position 
in which the control panel must be 
located. If the track layout is 
placed on, a shelf or bench, the 
pesca be installed mest simply 
ny fastening it edgewise to the 
bench like an apron. A piece of 
plywood ean be used. 

The control panel of the elabo- 
rate and unusually complete model 
railway shown in Fig. 1 is a good 
example ofthis type of construction. 


pom 


ble of carrying at least 23% am 
peres of current. One controls the 
Current to all sections of the termi- 
nal, and the other controls the cur- 
rent to all parts of the 
cept, the grades. Th 
ppomsible to control 
engaged in switching operations 
nal without “affecting, 
1.00 the m 
‘Ndouble-pole double-throv knife 
switch between the rheostat kobe 
ols the current to the grades, 
Whatever goes up eventually must 
come down again, 90 if you have an 
eepnisla yom rack pean thee 


A study of the electrical control as 
worked out ‘on this particular unit-will 
ive you an ides of how to arrange & 
Patel that will be suitable for your own 

‘The top and second row of buttons are 
wed to control the electrically operated 
switches in en interiocking arrangement 
that will be explained farther along in this 
artide. The buttons in the third row are 
ounected to the sidings in the terminals, 
Push-button control of the sidings is de- 
sirable because it forces you to keep your 
finger on the button while a train i beng 
operated on a siding and prevents acct 
Gents caused when's train rushes into 
2 siding, crashing into a bumper or, 
perhaps, wrecking part of the station, 
Titese are. standard ‘hall-inch doorbell 
push buttons obtainable in any electrical 
‘supply store. 


must also be a down-grade to get 
back to the original level. Con 
siderably more voltage ie needed to 
drive the locomotives up the grade 

required on the level, and on the 
dovn-grade the voltage must be reduced 
to prevent the (Continued on pe 120) 


see 


ig. 3. Front ofthe panel shown in Fig. 2. 18 
(Gres compete control ofall in operations, 
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‘A Incnating Bld for exper: 
‘cafes in ting Fines 


‘Thas is tuned partly 
between centers and 
partly onthe face- 


Itt is desired to turn two napkin rings, 
‘cut a piece of wood at least 3( in. thickee 
and wider than the finished outside diam- 
ster of the ring and about 2 in. longer 
than the combined length of two rings. 


‘OW that motorized home work: 
‘shop machines and, small wood 
turning lathes are in use in so 
‘many homes and wood turning is 

hobby, there is a 


becoming 10 
demand for designs and projects that are Ror two rings ofthe dimensions indicated 
a step. in advance of candlesticks and in Fig. 1, the rough stock should be 23 


‘other elementary articles with which be- 
‘inners are at first content. 

Readers have indicated that they are 
ST X tatinating peo i teers 
skill. ing. project is therefore 
suggested —the turning of a solid ring of 
wood, This requires no additional tools 


by 2 by Gin, 


cor equipment, It represents an advance 
in the line of faceplate work di 
the October and November, 1028, issues 


of Povonan Scresce Mowrnur. 
‘An example of ring turning is the nap- 
kkin holder illustrated in Figs. 1 and ¥. 


wal,s 204 chock is not part of the 
lathe equipment, an ordinary faceplate 
may be ed. Screw a piece of wood to 


” 


Turning Rings of Wood 


How to Make Napkin, Tie, and Towel 
Holders, and Round Picture Frames 


By Herwan Hsonra 


the faceplate and turn a circular disk as 
explained in the October, 1928, issue, 
Mark the center on the disk 


Page 
while 


proper 
(depending upon the thickness of 
tie dad ob fasta te pace to be tarncd 
firmly to the disk as in Fig. 8 
srt dea center is now run nui the 
ree end of the &}4-by-2}¢-hy-thin 
which grounded off and nnenthed i 
in rings are then 

laid out, turned, and sanded as explained 
in previous articles. 

‘When the outside shape ofthe rings has 
been formed, the dead center is moved 


igin in the center and gradually work out. 
towards the (Continual on page 116) 


birch, camp mahopany, of want should be used, or, for mare oma: 
‘Sent efeciay = combination af contranting woods wed layers 
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—s to Add to the Home 


Magical New Comforts and Labor-Saving Inventions to 


“ ELEN, I saw a wonderful 
house today.” | Tit my pipe 
hitched up a chair to a co 
fortable place near the fire, 
and started on a “selling 

talk” I had prepared for my wife. 

“Went out to look at that ‘mode! 
house’ in Meadowville today. Talk about 

Your 1929 styles! I didn’t realize how 

‘out-of-date our place is getting until 1 

‘saw the new one, It’s the last word— 

‘even to shoe-shining cabinets that fold is 

the ral and ealored he batbmoomal” 

ippose you want. to go Fight out 

Wy Rt.” observed Helen. 

"dike to," Taditted. 
‘fo woud 1 Bet yon knew 
Hhty "well we can't “afford it 

‘What's the matter with making our 

‘own place over, a little at a time? 

Let's make our own aynthetic 1929 

‘That was the start of the argu- 
ment. ‘The finish was that the next 

Saturday we made a tour of the 

manufacturers’ show windows to 


see what ways there were to bring 
our ‘old-fashioned dwelling up-to- 
date. 

"That tour was a revelation. 
thon it was bewildering to se 
le day all the new labor-saving 
devices und finishes that ean be put 
in one’s home, ‘certain dominant 
{ideas stood out. 


how many ugly things are Tcked 
‘completely out of sight in the 1929 
home. You may enter a living room 
and look in. vain for radiatore—yet 
the room is comfortably heated. 
‘New steam radiators, extremely nar- 
row, will hide within the wall under 


their many-finned design, they radiate 
‘85 much heat as others twice the size 
Warm air emerges through an incon 
spiewious grill 

‘The telephone and its monstrous di 
rectaries hal cluttered our living toot 
for years, No wo 


fittle telephone nook built into the wall. 
A telephone occupies its center. shelf 
Below is a recess for directories: above. 
f carved door hides the unbeantifl bell 
‘A glance at a model kitchen showed 
ihe shoes of tha od saehtly putoee 
Instead, there is a trapdoor in the 
Wal. Scrape’ thrown into ft_disappear 
Town a chute, to be destroyed in am in 
‘cinerator in the basement. 
Bulky objects have a way of vanishing 


For casement windows a 


T make my house 

lable and. tore conven 
The author” snewers 
hed by thowands of 

san home owners, wit 

‘a trip which he and hie wife made to 


Re talls about inthte article ore sore 
costly than so-called 


‘must determine, 


Help Bring the Old-Fashioned Dwelling Up-to-Date 


By MILTON G. STURGISS 


we leamed. A white enameled 
panel in a tiled bathroom wall folded out 
‘when I pulled a small handle, and re- 
Yealed itself as a shoeshining cabinet. 
\ surprising built-in cupboard only an 
inch or two thick, on a kitchen wall, 
revealed a folding’ utility table and an 
ironing ‘board when Helen opened the 


WE SBEE, delighted with man 

other built-in improvements, 
recess in the wal, lined with asbestos- 
iy Teepe for 

the ‘electric iron when ot in 

‘eacied piortee Sopeshoos ie 
iron to cool quickly and safely. One 
vention is a cabinet set 


ceiving delivered packages when 

fare not at home. The grocery 

inserts his bundles through an outer 

door; returning home, you unlateh 
‘and remove the pack- 

agen which, meanwhile, have een 

protected from rain and. stray 

Animals. 

‘One of Helen's pet dislikes is to 
lean out the ashes in an open fire- 
Place. ‘That messy job takes a lot of 
the fun out of alg fie. Hut on our 
tour we ran across a self-cl 
hq To pty ashes sed 
° Pan inconspicuous lever, 
unlock it with half a turn, and pil 
A trapdoor beneath the hearth swings 
gpen. Down a chute go the ashes 

| hile, through @ clever are 

a 
curved plate covers the opening #0 
that dust eannot fly up, 

Sane eae hae i 
museum’ of built-in conveniences. 
What else? 

A pageant of color! Spectra- hued 

ts and pans are only a start, We 

Poors 

‘own eyes, that we could buy a heating 

boiler in sky blue or scarlet. In the bathe 

room, where staid white has 0 long held 

smany-hyed tiles, alternating some- 

(mes with striking black, are now newly 
popular. 


S VARIED. as their colors are the 
At cetera iat which theve tes are 
Silerad, One of the novelita i's oe 
called Belgian tile that is flexible, and 
Sine eared comer fe caved 
Sonny ae oye apd to aay 
smooth plastered 

Depo a for the pak teat 
excited our envy wan a giamed/in 
compartment trimmed in Helge chro- 
maium plate—built ‘the bathtub's 
Rinnciny to thecalng: Spach eway ta 
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‘your heart’s content, and not a drop can 
‘spatter on the floor. A grille at the top of 
the glass door provides ventilation, 
Built into the wall, a new bathroom 
heater contains three’ objects that look 
like electric light bulbs. ‘To my surprise, 
when 1 pressed a switch, a pervading 
warm glow issued. ‘The bulbs are espe- 
Gially designed for heating. although they 
‘contain filaments like ordinary lamps. 


AVING examined the new “fixtures” 
‘of ‘the modern house, we turned 
inext to interior wall finishes, 

‘Once you could take it for granted 
Uhut living room walls would be eovered 
with wall paper. Now they are pancled, 
in fascinating new materials. “Or if you 
prefer, they are covered with a textured, 
Auceolke fish aplied with brush and 

it any style o 


molded and colored to 
architecture. 

For wood paneling, among the novel- 
ties, there is a new fireproof wood, chem 
ically treated. It looks like ordinary 
‘wood, and retains its finish as well, yet 
its makers claim that it eannot burn. Tt 
in used for wainscoting, tim, flooring, 

loors, or moldin 

“Another paneling isa *woodlless wood.” 
made of Portland cement and asbestos, 
‘Only when you cdg ls, oF beams 
of the same material, 


ss wood, made by 
in and then pressing 
again. Dense and toug 
Esta te toeal agetos oaliag tad 
impervious to moisture. 

jow,, too, there is an amazing wall 
finish that ‘transforms. painted. plaster 
walls and beams into wood. Even the 

in of wood is imitated. ‘The product 
fea thick liquid, A companion finish 
produces an effect of stone. 


Abiathe, nut stone walls in 
Cail Beas co ad 

i posable through new “plastic 
ints,” giving a variety of textured 
inishes. ‘are powders, which are 
mixed with cold water and applied with 
‘& brush to the wall oF ceiling after any 
all paper hasbeen removed. Then they 

ided to the desired texture by 
manipulating the surface with « brush, 
‘whisk broom, comb, sponge, wad of 


i act 


a 
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the palm of 


Banat ‘hey harden to stone 

like finish, Water o el colors 

‘eons should 

ater 

Siew montha, it can be Te. 

moved. with hot water. and 
mer, ‘ 

‘A gazed finish is pomible 


those wh 
the old styles, ut 
ig “wall paper 


terior of our house in accordance 
wrth modem ideas, We were im, 
pressed by the new beauty of 
Hiandard building materials Ne 


two new “ventilating panes 

‘iste of the sdandard fat 

ings in. them let in more or less 

ef dete, twa cont sate. The 
eps rain out. 

‘New windows, some in handsome steel 
sashes, swing inward for easy cleaning. 
‘An innovation in window screens is one 
that is wound on a roller like a shade, 


Fe 


‘out cracking, have attractive textures 
and tints; and face bricks now offer a 
tmany-hued, colorful wall of purple and 
rose, red and chocolate brown hes, 


HERE are almost as many different 
types of roofs as houses to put them 
con. “Asbestos shingles, durable and fire- 


= ie ‘are offered for roofs and siding, 
They’ are applied, directly over the old 
surface and provide a pleasing variety 
‘of color possibil 
obtainable in 


x sootng esate cf Soumete, As is: 
teresting novelty, where economy is 


mount, is a “print of 
i-aaturated rug felt, that comes in 
Applied directly ona new roof, or 
over old shingles, its fabric carries a 
shingle pattern. 


coh hates that i warm, in winter and 
in summer is possible throu 
use of one of many heat-insulating ma- 


terials, One is a composition board manu- 
factured frora eane fiber, used under the 
plaster for inside walls and ceilings. It 


supplies insulation back of brick, wood, 
‘or stucco exteriors. In homes alread 
built, it sheathes the walls of attic an 
basement. Plastic. paint for wall ine 
terors may be applied dretly over its 
or decorative pane created wit 
fold bronse and stencled Japan colors, 
Sip wi the id of he soe snd 


Among other coal-savers are cork 
boards, quilts of felt or other substances 
used as lining in (Continued on page 100) 
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Railroads, Airplanes, and Speed 


ECENTLY published reports of the latest and largest 
locomotive in the world, built for the Northern Pacific 

. jne and tender are 
half the length of a city block, weigh a million pounds, 
can pull a loaded train two miles long on a level track, and 
consume twenty tons of coal and 14,400 gallons of water an 


toward greater speed. 

“Theenty-five years ago'n man could board the Tweatieth 
Century Limited in Chicago and be in New York just az quickly 
tashe can today. Infact, the time now is two hours longer than 
ie was when the rin was made in eighteen hours. Other 
famous train sil run on time schedules established years 

‘And it isn't because a ralroad train can’t go faster. 
Empire State Express, running between New York and 
Butlalo on the fastest schedule in this country averages only 
48,7 miley an hour. Yet that same tran covered a tale in 1808 
**sblangen our raltondsarecontentto live the pat, et 

‘as otr railroad are content to live ia ng 

con honors already won, the swift winged airplane will continue 
to prowper because it answers the moxlern demand for speed— 
tind more speed. "Nothing can stand sli and survive. 


John Early, Leper 


WV RITE clown, among the decisive episodes of history, the 
strange s ok ; leper. Itisa story not only 
of abrillant victory of medicine over the dreaded aoarge of 
‘centuries, but of a dramatic battle to save a man from himself. 

John Barly, a North Carolina mountaineer, beeame no- 
torious for his many escapes from leper colonies and for his 
timed resistance to Confinement and medical treatment. Ove 


Public Health Service that John Early has recovered. His 
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terrible disease has been arrested by anew method of treatment 
by injections of cha: ‘oil. He is scarred, but free! 
‘Thanks to heroes and martyrs of medical research, the tragic 
ery, “Unclean!” is passing from the earth. Its passing renews 
hope that remaining scourges, such as cancer, soon may be 


The Double Duty of Science 


ENJAMIN FRANKLIN once observed that while his 
‘attention was concentrated on attempting to eradicate one 

‘of his bad habits, another would creep in unaware. Every now 
‘and then the same thing happens to the human race as a whole. 
‘While people's thoughts are occupied with the problem of 
‘crossing the ocean by air, the tragedy of the Vestris brings us 
toa shocked realization that much still has to be done before we 
‘can honestly say that crossing the oceans—even by ships—is 


“Kad ‘while the sinking ofthe 7 h 

‘while the sinki Featris may o may not have 
been the fact remains that sisophe is 8 
Blow in the face to our vaunted scientifie progress. As pointed 
‘out on page 80 of this issue, the business of science isto render 
safer our present modesof travel, aswell as to perfect new ones! 


War on the “Common Cold” 


.N'S most mysterious and most expensive ailment is what 
MN ecieiiy talele eommon ile two gol hard 
‘common colds are the average annual lot of everyone in 
America, “And a recent survey showed that colds are respon 
Aible for forty-seven percent of the time lost in industry. 
Science has not yet located definitely either the cause or its 
‘cure. But like every disease about which medical knowledge is 


scarce, theories are plentiful. The demonstrated facts seem to 
bbe that colds are caused by germs; that these germs are most 
virulent in the early stages, and that colds are most prevalent at 
‘xttain seasons ofthe year. Nothing more, 
However, studies just begun at Johns Hopkins Universit 
es for the cold, 


may result in determining reasons and rem 
fan achievement from which everyone 
‘This would save hundreds of mi 
more important, would reduce th 

imonia, diphtheria and other destructive discases. Nature 
alit'the body machine. Science teaches us how to keep it 
well oiled—to keep it free from disease. 


Marvels We Take for Granted 


"The bulbs in theses 
nobody wotders whether they’ will function 
ranted. Yet it wes only i 188 thatthe in Sct sgn Se 
Let, it was only in ic ipa 
Tretcity caused a veven-day sensation. And eight years cari, 
econ he woking of triton tor 
lation on the works ‘on board! 
Te ts the uncertain that commands our attentioa, ‘The 
biggest thing on earth isthe ocean tide. The greatest 
in our heavens ia the sun, ‘They function like clockwork. 
Wenrsnareof them: And weivs them ite mug Simla 
‘vith inventions, jets of man's ingenuit 
marvel awhile then tim, 6 the next wonder. “Whe thelr 
Felinblity becomes anured, we take them for granted. 


They Are Saying — 
“YYZATER power in the future will be inadequate to meet 

Woe akeck: br cation porn” tenn 

“] felt infinitely more concerned for my safety in crossing 
Fifth Avenue, New York, than I ever felt in the Jungle.” —Ar- 
thur Vernay. big game hunter. 

“Our American women are in better physical condition than 
our men. Women do not wear too many clothes.”—Dr. Eph- 
raim R. Mulford, President of the Medical Society of New 
Tersey. 

SCoal, which costs less than 8 a ton at the mine, should be 
turned into gas at the mine, f the producer with 815, 
‘worth of by-products per toa.” —Dr. Arthur D. Little, famous 
chemist. 


E. F. McDONALD, Jn. 


President, ZENITH BADIO CORPORATION, says: 


We determine the performance of all of our 
receiving sets by using RCA Radiotrons. 
That is because they materially enhance the 
reception of our instruments. We urge our 
dealers to recommend them for initial equip- 
ment and for replacement.” 


CAM Da 0G 2. 


If you wish your receiving set to give you the best results, renew all 
of your vacuum tubes with RCA Radiotrons once a year at least. It is 
etter not to use new tubes with old ones 


IRCA RADIOTIRON 


RADIO CORPORATION OF AMERICA + New York + Chicage + Atlanta « Dallas + San Francisco 
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A Haughty Woman Driver Learns 
from Gus Why It Pays to Know 


How Fuel Supply Systems Work 


By MARTIN BUNN 


my 


ily epled tothe 


bossy female whose car had coasted up 


behi teran auto mechanic 
“Well,” she snapped, “I hope you're 
‘ot as dimb as most auto mec i 


frosplecape 
iat veems 20 be the matter?” Gua 


H mildly. 
job to find that out,” she 


renlied pointedly. 
oe Clark, Gus Wilson's partner inthe 
Model Garage, had strolled over, to 


watch and the older man slyly winked 
at him as, without further remarks, he 
niga the hood of the ear. 


try to tell’ me it’ 
vacuum tank,” she warned Gus. "I 
took off the ‘pipe and primed it, with 


spooling several times and that im't the 


nthe vac tank?” questioned 

i's what T said,” she snapped. 
“L took off that pipe right there.” And 
she pointed to. a round metal tank 
fastened to the side of the engine. 

“Tadon’t wonder that didn't do, much 
food.” Gus observed with a grin, That 
tank, lady, is the oil filter. ‘This car 
hhagn't got any vacuum tank!" 

Vat! she gasped, and her domi- 
neering attitude went down ike a fat tire. 
“No vacuum tank? Why, the course I 

‘suid that all cars’ had vacuum 


grinned Gus. “In 
they at a mony ok we 
‘onen they stick the supply tank a 
High ‘enough ao the fas'l run dowabill 
Be te etuetet bee esd te 
travity system, But there's at least three 
‘ther ways of doing the job. Air pressure 
sone of 'em. ‘Then there's a dinky little 
magnetic pump that draws juice from 
the battery to. work it. And this boat 
fand several other breeds use a new kind 
of a mechanical pump.” 


G 


so many different systems?” 
the woman inquired interestedly. 
“I should think only one could be the 
‘0 why use the others? 
"Differences of opinion is what makes 
horse trades, ma'am,” Gus replied. “Each 
system has its good points and ite bad. 
Tt looked for a while as though the 


vacuum tank would win out. Nearly all 
cars had ’em. But better roads and 
farer daving beoueht out bed fetere 

‘When you're sailing up a long, steep 
mountain road, of buraing up. the road 
‘on the level, the vacuum tank falls down 
‘on the job. Tt ‘on the vacuum in 
the manifold to work, and when the 
throttle is nearly wide open there isn't 


‘OME designers,” explained Gus, 

“don't like the idea of putting the 
25 tank Jn the cowl back of the dash, 
‘and that’s about the only place in a 
modern car where it will be high 
to feed right om the hills, Recionall 
right in light cars with small gasoline 
tanks, but a big car needs a bigger tank 
that takes lots of room, and when it's 
fll there's a lot of weight up in the air 
instead of down near the road where it 


mp goes dead if something happens to 
the electric wiring, and the new mechan 
jeal pumps baves't been on the market 


“Primed the vacsum tank? Gn * 
{uty tet ter, "Th car hee beacon tate? 


Jong enough to be sure about what they 
do after years of service.” 
an reee tase re tits 
‘on your own car?” the, woman ingu 
‘Ukny “one of "em," said Gus, a0 
Togs it "was installed ight and put 
where it could be repaired easily 


UT you'd want to be able to 
nie n't you?” she smiled, 
“That é# kind of necessary,” admitted 
Gus. “And there's another thing about 
automobiles you ought to know. Don't 
jump at conclusions. You made up your 
‘that something was wrong with 
the gasoline feed and you were, bound 
find that kind of trouble.” 

“tunis wrens anyhow?” 

“Oh, I fixed that while we were talk- 
ing,” Gus grinned. The high tension 
wire had snapped off at the coil. Now 
Til drain the crank case to get rid of the 
gasoline you poured into the oil filter, 
And put in fresh oil.” 

She cordially thanked Gus and drove 


mr ‘our way. It sure 
ays to treat ‘em right.”” 

“Sometimes it’s a tough job, though,” 
grunted Gus, “I certainly wanted to tell 
that dame to go jump in the lake!” 
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EVEREADY LAYERBILTS 
GIVE 25% TO 30% LONGER SERVICE, YET COST YOU 
ONLY A FEW CENTS MORE 


IF YOU have been buying the 
Medium Size Eveready “B” Bat- 
tery No. 772, at $2.75, add only 
20 cents to what you have been 
paying, and get the Medium Size 
Eveready Layerbilt “B” Battery 
No. 485. For these few extra 
cents you get a genuine Eveready 
Layerbilt, made of flat cells. It 
will Jast 25% longer than the 
cylindrical cell battery of the 
same size. 

If you have been using the 
cylindrical cell Heavy Duty Ever- 
eady “B” Battery No. 770, at $4, 
‘next time add just 25 cents to its 
price, and get the Eveready 
Layerbilt “B® Battery No. 486. 
‘This is the famous original 


Eveready Layerbilt, the longest 
lasting, most economical and 
convenient of all Evereadys. It 
contains much more active ma- 
terials than the cylindrical cell 
Eveready of the same size, and 
lasts 30% longer. 

It is possible to pack more 
active materials inside an Ever- 
eady Layerbilt because it is built 
of flat cells. These pack together 
tightly, occupying all available 
space inside the battery case, and 
eliminating many soldered con- 
nections. The waste spaces be- 
tween the cells of a cylindrical 
cell type of “B” battery are 
avoided. An Eveready Layerbilt 
is all battery. That is why it lasts 


so much longer, Next time you 
buy “B” batteries, get Eveready 
Layerbilts. 

Layerbilt construction is a pat- 
ented Eveready feature. Only 
Eveready makes Layerbilt bat- 
teries. 


NATIONAL CARBON COMPANY, Inc. 


New York [TE = San Francisco 
‘Unt of Union Carbide and Carbon Corporation 


‘Torspay wicwrs Evensany Houn Nicnr 
—East of the Rockies, 9 P. M. Eastern 
Standard Time, through WEAF and 
associated N.B.C, stations. On the 
Pocific Coast, 8 P.M. Pacific Standard 
‘Time, through N.B.C. Pacific Coast 
network. 


SEE AND HEAR THE NEW 
EVEREADY RADIO SETS 
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Best Auto Ideas 


» Handy Kinks That May Save You Trouble or Get You 
Out of It—An Ingenious Opener for Garage Doors 


JHE “neck of the bottle” in an 
‘automobile radiator is at the top 
of the cooling fis or tubes, Any 
matter that floats around 
terete aga ges otk ot ts 
Point and the result retarded circulation 
and at for the motor to overheat. 
Ordinary flushing will not remove 
serious obstructions. But you can 
fet then out by the simple method 
shown in Fig. 1. Remove the radia- 
tor shell and with a, sharp, strong 
knife make a curved incision, ‘Then 
fold out the flap thus formed. Pick 


out the obstructions with « pointed 
instrument, push the flap Back in 
place, and solder it. Radiators are 


made of thin sheet brass so this is 
‘easier than it looks. 


A Tool Compartment, Lock 


COMMON location for the tool com- 
partment in the sedan or coach is 
under the front seat. Usually it is neces- 


‘Ten Dollars for an Idea! 
G. Solomon, of Puerto Plat 


Santo ‘wine this 
month's ten-dolae pri fr hi 
far 

device (Fig. 3). feck 
month Science Monthly 
wards $10, In addition to regu 
Ine'epace rates, for the best Mea 
‘seat’ in. for’ motorists, 


tribute used are pald for 
at the usual rates. —— 


y to raise the front of the seat cushion 
pull it forward in order to lift it out 
to getat the tools 
You can fit a lock, as shown in Fig. 2, 
that will prevent lifting the front edge of 
the seat cushion and thus prevent the theft 
‘oF unauthorized use of your tools when 
the car is stored in a public garage. 


Both Doors Open At Once 


FIGURES shows a novel iting for any 
garage doors. Tt is designed s0 
that when you open oF shut the door at 


the left in the illustration, the other door 
will open oF shut automatically. ‘The 
material you need consists of a board of 
‘tufficient length, three bolts, a strong iron 
hinge, and wood screws. 

‘As you open the door at the left, a con- 


necting bar, pulled along wit 
the door at the right by pulling on the 
end of the offset block. In closing, the 
thrust of the connecting bar closes the 
door at the right. 


it, opens 


Blowing Starts Siphon 
N INGENIOUS way to. siphon pas 
from the tank of your carisillustrated 
in Fig. 4. Insert one end of arubber tube 
deep into the gas tank; the other into a 
container. Then, wrapping your fingers 
‘around the tube where it enters the tank 
50 a8 to make as air-tight a connection as 
ble, blow into the tank. ‘The pressure 
will force the gasoline out. 
You may find oe ' tighter connee- 
tion can he made by wrapping your pocket 
handkerchief around your fingers 


Fig. 4. lowing inte the auto gn tank force 
fnsaine through « siphon tbe tate «container 


When the Battery Is Dead, 


En 
won't 
frank, a couple of flashlight batter- 
jes will do the trick. Fig. 5 shows 
how to connect them. Remove the 
ignition coil wire leading to. the 
ignition switch, and replace it with a 
‘wire from one end of the two flash- 
light batteries connected in’ series 
(you must have at least four cells). 
‘Then connect the other end of the 
two batteries to the metal crank case, 
Crank the motor, and when it starts, 
speed it up to send a charge through the 
storage battery. A few minutes’ run will 
put enough charge in the battery 80 you 
‘ean start the car again with the crank. 


'IGHT Power Tools 
now cover the complete field of 
portable drilling. Bring definite ad- 
vantages to users. Odd sizes becom- 
ing obsolete. 


99% of all electric portable work . . .. from light bench jobs 
and automotive valve grinding to heavy industrial drilling 
and cylinder honing ..... can be handled with the eight 


MILLERS FALLS drills pictured above. 
TaQLS STANDARDIZATION is the order of the day. In Millers 
as Falls Power Tools standardization brings you increased 
value through greater speed,ease of handling and freedom 


from overheating and subsequent costly repairs. 


IN POWER output and staying qualities, these Millers Falls 
Tools challenge every drill made. 


° IN THE LARGER SIZES where every extra ounce exacts 
high toll in workers’ fatigue, they have been lightened 
without sacrifice of power. 


TO THE MAN on the job this means greater ease of hand- 


ling .... more work accomplished in a given time. 
MILLERS FALLS VENTILATION in these Millers Falls Tools, has been so 
perfected that they do not overheat, even on long sus- 
COMPANY frined overload. 


Millers Falls, Massachusetts — YQU want the most value your drill dollars will buy. Then 
NEW YORK: 28 Warren Street TEST .... before you invest. Write us to tell you where 
(CHICAGO: 9 So. Clinton Street you can test Millers Falls Power Tools. 


MILLERS FALLS Electric Drills 


A Complete Line from ‘/,’ Standard to ‘/s’ Heavy Duty 
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MILD enough for anybody 
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What a cigarette 
meant there 


Ten seconds to go— 
jing wearied muscles, 


and raw 


What a cigarette 
means here 


Two years to go— 


Millions of pounds « 
choice se teltig 


--.. and pet THEY SATISFY 
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Now ere Winter Sports! 


Beet 
aca 
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For Decorative Woodiciek 


OUR WORK in wood can be 
beautiful if you will let a Stanley 


rty-Five Plane hel aod 
pei Lilacs tigen Opel are Stanley Plans and Books 
and other finishing touches. Brae clare roan concen se Le 


giving or instructions for, ad 
This remarkable plane combines $5 stad ah ieee fo pil npeneh rd 
seven planes in one in a convenient _valuable to the amateur for instructions in 


and practical form. Furnished with a woodworking, ete. 
large number of cutters, it cuts rabbetts, Pn hardware dealer can ler can eupply you with 
dadoes and fillisters; and also does a Plans and Books. If he does not 


great deal of work which ordinarily have them price 
must be done in a woodworking shop. icy Rule & Lowel Pane New Britain, Conn. 


No. 1e—Book Rack 1Ce—Dog House No. 19e—Combination Sail 

No. 2e—Candle Stick No. Le—Book Stand and Row-Boat 

No. 12e—Smoking Cabinet No. 20e—Combination 

No. 4e—Flower Bo: ‘No. 13e—Kitchen Cabinet ‘chen Seat and Step Ladder 

No. Se—Table Lamp No. 14e—Sewing Cabinet, No. 21e—Garden Seat 

No. 6e—Toy Automobile No. 15e—Cedar Chest No. 22e—Garden Trellises 

No. el io. 16e—End Table No: Z0e—Small Tool Chese 
‘No. 8e—Dinner Ne: 17e— Tea Wagon No He—Large Tool Chest 

Nerse—Bind Howes jo. 72e— 


STANLEY TOOLS 
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Building the “Buckeye State” 


If you would like to con- 
struct a model of this famous 
old Mississippi River steam- 
boat, you can begin now sim- 
ply by sending for POPULAR 

(CIENCE. MONTHLY — Blue~ 
prints Nos. 94, 95, and 96, 
which contain complete full 
size drawings. Use the cou- 
pon on page 103. This is the 
fourth article of the series. 


By 
E. ARMITAGE MeCANN 


‘Master Mariner 


JHOSE readers who are building 
model of the stern-wheel Missis- 
ippi steamboat Buckeye State now 
hhave the hull complete with two 

deka and the cabin house ont. 

‘Whether one is especially interested in 
the Mississippi River or not, this model is 
fan attractive one to make because the 
Buckeye State is typical of the only com- 
pletely American craft with the exception 
of the Indian canoe. It represents a type 
of steamboat evolved to serve 14,000 
tiles of winding rivers, for the most part 
very shallow. Even as far back as 1847, 
according to statistics gathered by Frank 
Coes, there were 958 river boats with 
approximately "200,000 tonnage, which 


was more than the steam tonnage of 
‘Britain. Indeed, the history of 
Mississippi steamboating is extraordinary 


roughout. 

‘We have now progressed in the con- 
struction to the point where the third or 
upper deck is shaped and plank marked. 
‘This dock must now have square holes 
cut init for the ladders. ‘The two forward 
holes are 34 by 34 in.; the after one is 
‘more nearly square. Now lay the deck 


while doing other work 
Fix the two forward ladders in position 
ith le and by diving pin point 
the lowest step, Build. safety 

falls arvund three sides of the openings: 


DRE, 0, bales for, the forward 
struts of the hog chains (actually 
in Chain No, 2) as shown in Blueprint 
No, 09 and on page 108 of the January 
should be 36 in, from 
the edge of the deck at the 
shown. Bore down until the dll enters 
the lower deck. Drill «small ole forthe 


{n'line through the lower deck, Do not 

Put the struts or chains in position yet. 
‘Next place the struts supporting the 

extension of the cylinder beam, 

Uhe wheel (se page 188). Aw up 


to carry 
right po 


indernegth woul make beter oy 
“are more trouble on so tmal 
Model than they areworth, 

or the tng allow the hana of 

the main deck, cut in, wide sti 
thin eardtoend. such ta thve-py Bestel 
hoard. Glue one side of these, clip one 
ced in position, and stretch them, along, 
is oe iar lpi on 
ly done with ordinary spring clothes- 
Pins the plats of whic can aan be sawed 0 


“*Next to be made are the side rails be- 
tween the two decks and above the upper 
deck, together with their stanchions. 
‘These may be entirely fashioned from 
wood, but thin cardboard will make the 
‘work infinitely easier and will look almost 
aswell. Emde one piece to surround the 

pace between the decks and another for 

i¢ upper handrail, but it would have 
been better to have made the two in one 
piece as shown in the drawing on page 122. 

As before advised, use only the very 
best cardhoard, such as artist's three-ply 
Beistol. ‘To go all the way around would 
take a very long strip, so it can be in two 
pieces, from right aft to right forward, 

mnkdahips, First, stretch an ov 
piece right around, holding it in 
‘with glass-headed pins. Mark on it the 
underside of the boiler deck, to get the 
sheer; also mark the center of every other 
of the lower stanchions. Remove it and 
draw the pattern, noting that one of the 
upper posts comes over every second 
ower post. 


ITE openings atthe after end will have 
tobea triflelargerthan at the other to 
make them balance. Slots will have to be 
cut in the lower edges to pass over the 
stern struts 

‘Wiha sharp-pointe nite or chi, 
at ut the openings very neatly, leaving 
0 burred elges. Do the cutting on = 
fice, of elas or another pase of cane 


boa 
"The lower edge projects Min, below 
pi regtcnyrete de angead 

36. avs he upper deck: 
‘fside lua thin stipe of card 


‘On 
board along the (Continued on page 122) 
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C&LIB 
This blowtorch is expecially made ond priced for the 
= rte de‘ofd jobs rened the beast, or to 
Tinker with mechoniea! things. Te oil last 
7 od. The aoual retail price is about foe 
dilters Me lectrieal ead extomebile ec. 


com get i for ts 
somdal rd hoedie 


I THE 
FEELING FOR 
FINE TOOLS 

IN YOUR 
BLOOD? . 


Do YoU get a real kick when 
you pick up a good tool? One 
that makes working » pleasure? 
‘That makes you want to stick at 
the job? Well, be set to feel 
that way when you take up a 
Clayton & Lambert blow-torch. 

Ina Clayton & Lambert you buy all 
the exactness and pride that can be 
put into a blow-torch. You get mate- 
rials that have proved their value by 
use. You obtain the result of 40 years’ 
experiment and invention—exclusive 
Clayton & Lambert improvements. In 
construction and mechanism, Clayton 
& Lamberts are made with an eye for 
long, efficient service. 

For instance—the vaporizing cham- 
ber has an exclusive vein system for 
quicker, hotter heat. That makes the 
torch function better and saves money 
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All fittings are built into the 


tank by a patented method that prevents their 
falling in or coming out. There's absolutely no 
danger of an explosion with a Clayton & Lambert 


torch. Even the most delicate part 
—the gas orifice—is fool-proof. 
In the No. 158 the orifice 
guard. ‘The slightly higher priced 
No. 32 has a patented control valve 
so that you'll never ruin the torch 
by a careless twist of your wrist. 
And when you close the valve 
you automatically clean out the 
carbon. 

‘The next time you're in a hard- 
ware or electrical store look for 
the blow-torch with a gold- 
banded, red handle. Be sure of 
the handle—it marks a Clayton & 
Lambert. Then you're getting the 
largest selling torch in the world. 


CLAYTON & LAMBERT 


Manuracturinc Company, Detroit, Mich. 
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Timesave 


trith their ebre and setting Di 
mond can be purchased either set or un 
fet It they are bought set, they usually 
Have to be rect after atime, depending 
upon the quality ofthe diamonds and the 
service to which they are put. 

“The stones used for dresing grinding 
whe hata Known ahi 
Inonds, ‘There are several grades, but it 
Usually economy’ to buy a good diamond, 
n't Will give much more return for the 
Ioney invested. “Als, iti well to get 
diamond large enough for the work. just 
as orien buying a monkey wrench. 

‘Moat diamonds are beused into stel 
bolder Wil sing hae wed wth 
apparently good results for many yearn, 
ich attention has heen given to other 
methods." One rent of this study bas 
isen the use of metals other than east 
that met at relatively Tow tempera 
‘This has been cared 90 far fe one i 
ance sto maken setting that willsoften 
tnd release the diamond should it reach 
100 degre Fn service. The method 


‘This thought led to the development of 
the method of setting shown in the illus- 
trations in this column, ‘The diamond is 
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rs for Shop Men 


Ny 
Old Bill Says— 


IO you tre forming 2 
Waa’ i, amie 
fei 
se 


The average small shop gen= 
‘erally has poor equipment for 
| esting athe taper net-ups it 

‘safest to take figures at 
‘ends of the work. But don’t 
tise a file to get results! 


When a grinding whee has 2 
tendency ts burn the works cot 


file at every inch 
ference: hte. will eslp. ma 
{erially to cool the work. 


DS 


held just as securely and is not heated in 
setting. 

‘The first steps are shown in Fig. 1. A 
hole should be drilled about 34 in. deep in 
the machine-stee! diamond folder. ‘This 
hole should be about. in. larger than the 
diamond. Into the hole is driven a piece 
fof copper rod, which is allowed to project 
34 in. A hole just large enough to fit the 
Same dil ito the nd ofthe cop 

lug deep enough to receive 4 
howd so thatthe psnt i jst flush with 
the end of the plug. ‘Then the copper is 
‘carefully peened over the diamond with » 
‘small set. Of course. this peening must be 
gently done to avoid fracturing the stone. 
‘The point of the diamond should be kept 
in the center of the holder as nearly as 
possible. 

‘The holder is next turned on the outside 
true with the diamond. This is done by 
centering the rear end of the holder, and 
running the diamond in a female center 


‘Thin, springy spreader used to support 
peralien under ae work, eld ‘inane 


eld in the tailstock of the lathe, ‘The 
Eee 
ine in, stock bel in 
chuck and allowing the diamond to true 
tp the bole. tot itll (Fig. 2). A 
litte emery’ and oil wil asst 
Next theendof the holderis chamfered 
Aoanaigleof about 97 degre, a shown 
in fig. 
vai ae frm Bin ok, and 
Ro press over the turned portion 
the holder os shown in Fig. The tote 
tom of this cap imust be feared with 
rer aga ine oo he 
frees or lightly greater than the angle 
the chamfered posnt. ‘hiss that when 
le wo areas the rap wl aon 
the point of the diamond only, A hale 
host half the diameter of the diamond it 
Are through the end ofthe cap. 


‘The cap is pressed on the holder and ite 
‘end faced off as shown in Fig. 5 to 
the damond. THE compet the patog 


which should take about one and a half 
hhours, after the first trial, 

The diamond should not project be- 
youd the cap auy” (Continual on page 115) 
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They, too, need Starrett Accuracy 


Ss ae 


castings revolving at slo 
this is all that is required to coun: 
teract the gravitational pull which might 
‘otherwise cause uneven running of the 
spindle under the changing eccentric load. 
Balance, however, is not always the ont 
point which has to, be considered. Wit 
very heavy work, the weight of the work 
itself, whether it is eccentric and unsym- 
metrical or not, becomes a factor when it 
ee in proportion to the size of the 
‘What is meant is shown in Fig. 5, 
114, at A. ‘The heavy weight of the lie 


bending moment in 


ATHE work, as a rule, is balanced 
statically, In large and ms 
‘speed, 


selina the nek Te op 
ots iahtly; certal 
there will be "give in the threads of the 
spindle nove, ax well ax in the various 
its of the chuck of in the web of the 
Faceplate. What actually happens is that 
the part revol jana of which 
the rt orton a an ane ote ae 
Portion, producing an effect so 
Similar ria ‘of a flexible or universal 
joint shaft. “Many exasperating errors 
feoaty jobs are due to this condition with 
ont the cause being recog 
‘Even where it ean be 


recognized, 
applied, the indi- 
cator does not show this kind of error 
Hrecanse the plane in which the faceplate 
or chuck revolves, while inclined at, an 
angle to the vertical, remains parallel to 
the traverse of the compound rest on 
= the fae is pe may be 
een fom the diagram at B, Fig 3. 
where the work already has a true eylin- 
Unica surface that ean be indicated, this 
beeat 


spindle. 

‘The difference can be seen in Fig. 4. 
Tt will be noted that while the movement. 
of the eccentric piece at A must be regis- 
tered no matter which way the indicator 
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Turning Oversize 


Work in a Lathe 


How to Prevent Sagging —Saving 
Strain by Use of a Faceplate in 
Place of a Chuck—Steady-Rests 


By HENRY SIMON 
ee 


bore will be tapered out- 
Showy sod suiwned ward, while it will be 
ating none athe S Tnrger at the inner end 


when the tool is below 

the indicator will therefore be at rest. AS 

the sag is only downward, the error can- 

not he seen by running the indicator along 

the side of the work, as at ain diagram C. 

Tt should, instead, be run along the top 

Re might be argued that as the 
fow, it might that as tl 

indicator run along the nde does not show 

the existence of any sag, 20 n0 trouble 

will reult By apply 

samme circumstances. 


ways be followed. But most of us are 
notin the fortunate position of being able 
to pick the right tool every time, and the 
faithful little old lathe will have to con- 
tinue handling many a job that stretches 
itseapacity, There are ways out of almost 
however, and so there are 
nut here. 
With smaller holes, the use of an ex- 
ansible reamer (Continued on page 113) 


lied almost exactly 
‘with bores, how- 


sited comparativel 
mall ever ia large 


spindle bearing to the 
end of the work— 
the difference rises to 
0015 in., which is 
= tee 
many a piece 
work. It is interest- 
jing to note, and will 
sometimes be useful 
to remember, that 
‘with the tool ‘above 
center as at A, the 


Setting up» casting on which a "stub or extension has been provided. 
‘Sat furans to's alee diameter to allow a steady ret to be wed. 
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“acy Grows More 
And More Important 


In many cases, today’s product must 
be held to limits closer than one 
thousandth of an inch where yester- 
day's passed muster at less exacting 
standards. Why? Simply because to- 
day's manufacturer has learned that 
faster and more profitable produc- 
tion follows close in the w: 
smaller tolerances,or working limits. 


All along the line, fine measuring 
tools are needed to make high pre: 
cision standards possible. Manu- 
facturers, tool-makers, and mech- 
anics everywhere rely for this 
work on Brown & Sharpe Tools, 
known the world over for their 
quality and unfailing accuracy. 


‘The tool shown above is Bevel Pro- 
tractor No. 496. Get a copy of Cat- 
alog No. 30, describing this and over 
2300 other Brown & Sharpe Tools, 
from your hardware dealer. Or 
writeusforone. Address Dept.P.S., 


Providence, Rhode Ulead, U.S X- 
=. aa Aa 


WORLD'S STANDARD OF ACCURACY 


BROWN & SHARPE TO OLS 
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ee =e 


‘Just notice the fine shins 
of men who 


use t 


You can’t 
lose this cap! 


Texture! 


Lather of close texture is lath- 
er that holds a maximum of 
moisture. 

Williams lather is lather of the 


closest texture. It holds 10% 
more moisture, by actual test, 
than any other we know of. 
Lather of close texture is uy 
mild. It’s the thin, open lat 
that roughens and stings. 
a ngatare moleureauikdnes! 
liams gives a new glimpse of 
shaving comfort to the man who 
uses it for the first time. 
2 oe oF 
The drug clerk knows. Lis- 
ten: “Oh, yes, sometimes they 
change « - . - but they all come 
back to Williams?” 


‘Williams 
Shaving Cream 


‘Aor dot hom precy AQUA VELVA 
Semplees te shaves Stade wogieve 
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Choosing a Paint Sprayer 


F. N. VANDERWALKER Describes the Various 
Types of “Guns” Available for Home Decorating 


at two or, three paint 

spray guns,” a friend of 

‘mine remarked to me not 
Jong ago. “They sell at less 
than $40 and look excellent. I would 
= OUT opinion as to which one it 
wo to buy for painting tt 
three large barns on my farm.” 

His was an innocent request for infor- 
‘mation typical of a thousand and one 
questions being asked by amateur paint- 
ers and decorators who wish to take 
advantage of the spray guns being sold 
for home use. And it is hot alway’ easy 
to obtain informative answers. 

Tbe, woul bs purchanr i iol that 
they are great labor-saving tools for the 
application of paint, Inequer, enamel, 
varnishes, and other decorative and pro- 
tective coatings. He has to explore a bit 
for himself before he ean hope to find the 
limitations of the half a dozen or more 
Sates fac how ihe omy 

‘us sce Just he gun 
works and. we shall better understand 
what constitute reasonable tions. 
from this most useful tool. ‘The spray 
gun is a tool through which a stream of 
sir and a stream of paint, lacquer, var- 
nish, oF other liquid are the air 
breaks up the liquid, atomizing it and 
projecting it upon the surface to be coat- 
‘ed. Some types permit the atomization 
to be controled exactly as to uniformity 
and volume; others allow only « partial 
control. 

Tn the simplest type of gun the paint 
oe otter ptf fi ‘a con- 
tainer near the 


TS just been looking 


phone 
Govcod ofasmall tebe ce iinet 
into the liguid and its =peree 

the noeale hole in the end of 


just back 


& 


the gun, When a 
is projected past the: 
ihe liquid rises 


tram os 


ought the 


‘air stream» then 


B,C, and F use the simple 

Inasered typect payer tc aster 
is contained in a cup above the gun or in 
4 large container from which a hose leads 
to the nozale, and the feed is by gravity. 

‘A third type is fed by pressure. ‘The 
material is earried in a tank lower than 
the gun anda pressure of from five to 


thirty or forty pounds is 
tank to force the liquid to 


Tes obvious that heavy liquid, such 
as paint weighing. from fourteen to 
Srenty pounds gallon, will require an 
air stream at higher pressure to lift it 
to the gun and to atomize it than a wood 
stain or thin lacquer which does not 
‘weigh nearly so much. Consequently, it 
well to thin the heavier quid. with 
from ten to twenty-five percent of tur- 
pentine, benzine, oF Inequer thinners in 
order to make them spray to best advan- 
tage when the air suppl ited and, 
indeed, someti nit is not, 


wrt 


‘Generally speaking, there are two 
of guns. One requires « relatively high 
pressure—from forty to sixty pounds— 
‘and less volume of air than the other. 
‘The ports or holes in the nozzle of high- 
pressure guns are sinaller than in the low- 
pressure types, which use a much larger 
volume of air at a pressure of about 


aoe 
7 
cape and Sra oe 
rps oe 
ey ane tates Ep eo guns such as 
those mae Ae 6, rae and 
re 
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“Here is a Husky ManSize Workshop | 
The New 1929 Model-Complete, Practical 


Malta Electric Hamdi-Shon | 


‘' DOES EVERYTHING FROM BUILDING 
FULL-SIZED FURNITURE TO | 
TURNING 36’ TABLE LEGS | 


ion, fe tit to the many regu 
Soothive sdvantagty mabe th oot ont 
SF he wat val ithe workabop el 
‘Afow of the new improverer si 


- ‘Tilting Tables on the Clreo: 
Feta mtn | ea BC 
So, ith many exelive Rata, “Hae autor 

Make the Things You Have | Mi cicsiiy ol se bearings and is completel 
‘Always Wanted to Make Sud co hasty sean iia 


aarcas 


A Cheney 


NAILER 
Will Make the Day’s 
Work EASIER 


vry 


Save yourself the labor and ex- 
pense of building extra scaffolding 
‘on the job by using a NAILER, the 
wonderful Cheney nail-holding 
hammer. 

‘A Cheney NAILER takes a lot of 
the grief out of hammer work. Al- 
most any nail fits perfectly in its 
nail-holding niche. Then with a 
single blow you can set the nail 
wherever you want it. The extra 
long reach obtained is what saves 
your time. The weight of the ham- 
mer releases the nail. 

This easy one-hand nailing will 
save you many bruised fingers as 
well as labor and time. Tryahandy 
NAILER. Every 16 
oz. and 20 o:. 
Cheney Curved 
Claw Hammer has 
the nail-holding ar- 
rangement. 
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Choosing a Paint Sprayer 


decorating surfaces of a limited size. 
With the smaller guns it is impractical 
but not impossible to paint large sur- 
faces. 

Spray guns supplied with air by 
electric motors—those having a tiny 


pump or a very small electric motor, 
neeessarily are limited in air volume and 
air pressure. The hand and foot pump 
types al limited in the duration of 
the supy tis, the air supply is not 
as steady as it is with an electric motor. 


Types of Spray Guns 
and Their Uses 


Ai | Ere Regula] AMateriaie | Surtces Pract 
Troe] Tie | obtiy | Coe | Pt [Matar | Matai ‘sia 
TRE) | Tar | ip | eda Tapa as cae 
= eed aa 
= Tare’ ne 
steer’ 
re ioe | aa | ial | ae eae 
sisbo | 7 
oi gee |e 
Rael = 
DB [E5O| Very el Ta | 
| ane — 
| Vaso Taw | Rip 
Far ee | Wig | on 
sult00 | ecrie | iow 
Fier | Wak | mie 
‘F Bemoe | anlar | aa | et. 
aittutto| "meect | tow | owes 
Se 
os 


2] 


Pk 


Because of these limitations, 
tical usefulness of these hand and foot 


motor mounted directly on the gun oF 
located separately near by —have eater 
capacity which depend upon 
hand orfoot pumps. Tt is practical to use 
them for painting a garage, fence, ot small 
room interior, and, of course, an auito- 
but they ‘will hardly’ serve for 
painting # large house or a barn. 
Among the small motor- 
i ay guns there 
are,in general, three types. 
‘One mounts the motor on 
the spray gun handle and 
depends more up a large 
fume of air at low pres- 
sure for atomizing the 
material than upon a 
Smaller volume of air at 
high pressure; from 
twenty-five to thirty 
pounds pressure. is the 
uximum of this type. 
‘The second type is that 
using the siphon principle 
gun and having a very 
Small electric motor as 
‘unit. ‘These guns 
‘also come within the low- 
‘(Continued on page 107) 
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Cannon for Shooting | 
Snowballs 


By HI SIBLEY 


‘THE winter campaign in the War of 
he Vacant Lots becomes more 


1 
de rubber bands eut from a discarded 
inner tube, preferably one which retains 
i clasticity. A. coil spring is 
Alipped over the broomstick before the 
iring mechanism is assembled to take up 
the shock of the plunger when firing. 
Upon the neatness of the firing mecha 
nism dopends the efficiency of the howiter 
‘A Min. thick, hard wood block shaped 
licated forms the foundation of the 
trip. A rubber band holds the trip block 
in poston etl fired and » stop af the 
tom prevents nd from 
the Hock too far forward. “A cont is 
attached to the lower end of the block. 
For ammunition, pack your shells from 
moist snow, but remember that the Com- 
mittee on’ Armaments of the League 
of Vacant Lots absolutely outlaws any 
‘snowballs that have 
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Your only way 
to get “YANKEE” 


Efficiency 


= KILLED. mechanics 
know the only way 

to get “YANKEE” effi- 
ciency is to get “Yankee” 
Tools. Amateurs and 
handymen can profit 

by that knowledge. . . . 
Safe rule always before 
you buy to see that 
“Yankee” is on the tool! 


“Yankee” Spiral Ratchet 
Screw-drivers are the 
standard of the world. 


To drivescrews, just push. 
The “Yankee” Spiral 
does the work. Smooth! 
Easy! Shift to left-hand motion and 
you draw screws like a flash. Another 
touch gives you “Yankee” Ratchet 
‘movement for occasional heavy screw- 
riv 


Make sure! “Yankee” Tools may be 
copied in looks but not in workman- 
ship. Ask your dealer for “Yankee” 

Tools. ‘They stand up, give long 
service, are cheapest in the end. 


No. 130-A is the “Yankee” 
Quick Return. Spring in 
Randle brings it back for 

next stroke. Like a thing 
alive! Keeps blade in 
screw-slot. Leaves one k 
hand free to hold work. 
‘Three bits. Price, $3.45. 
No. 30-A is the standard 
style “Yankee” Spiral 
Ratchet Screwdriver, with- 
out spring in handle, “Three 
bits. Price, $3.09. 

Made also in Heavy and 
Light patterns. 


Name and Address 
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HERE'S THE BLADE 
YOU WANT 


‘When you buy hack saw blades 
you can be assured of the best 
blade money can buy, when you 
ask for STAR. 


For faster accurate cutting with 
practically no breakage, the 
STAR BLADE is unexcelled. 


Special tempering of each blade 
gives strength and cutting qual- 


ities that are unsurpassed. The | 


uniform excellency of each 
blade has won a world wide 
reputation for STAR HACK 
SAWS. 


Let us send you free working 
samples. 


CLEMSON BROS., INC. 
MIDDLETOWN, N. Y. 


Makers Since 1883 


Upholstering 
| Old Chairs 
| By R. C. STANLEY 


1. @ was junked 
tall be writer adveped to paren es 
illustration of what can be accomplished 
Hetren moe 
Pi Pepe kere ary 
‘id willow removed and the old back re- 
placed by a “slat and spindle” back. The 
new seat is of the bar and spring type, 
Lace angi Mery ala Dong en 
ia safer, ete Re Sher 
i fe Sher te 
In Fig. 4 is shown a very tat 
Uwe ft ee Two 


‘apron to form 

2 ARI which Wek the seating tn 

| poston and retains the ahape given the 

new seat. This “roll” also may be made 

with ope or wth ag ow tinted into 
inmilarly nailed. 


‘The next step is to fill the seat 


ene tow. ‘There are a num- 


filled, but tow 


after a number of years of 


verve as 
the tow.’ T have removed tow that was 
Inown to be well over  hundsed 

old, knocked the dust out of it pulled ft 


ig. 4 The wrings ate covered with two layers 
barlap anda rod sade to form a “ral? 


to “fuffit up," and used it again in 
jobs it was at good as when new, 
ill "the seat ‘well and evenly don't 
skimp the filling. "The reason forall chaies 
isthe sat, which should be comfortable: 
‘Three pounds of tow were requited to 
Sil the scat as shown in Fig. 1. Stretch 
ciesercasrtrae 
‘tnd tack it to the apron; this gives 

the seat the form desired. . 
‘Now is the time to clean and refinish 
the chair, If this part ofthe job were the 
first tobe done, it would more: than 
Tiny have to be dane over agin ater 
handling. ‘The chair Mlustrated 
‘originally hada clear varnish finish; 1 
svar refinished “with 7 varnish 
ain! Figure 1 shows it's better and 
‘more comfortable chair than when new, 
with this particular kind of 
iti hard to decide where it belongs; 

{e's being: used now in'a bedroom, 


Afterthe job isrefinished, the final cov- 
ering is put on. (Continued on page 10) 
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Blueprints for Your 
Home Workshop 


DUE Bitersints can be obtained for 25 
cents a sheet. In some cases there 
Ae two or three sheets to one subject. 
‘The blueprints are complete 
selves, but if you wish the crepes 
back issue of the magazine in which the 
ec was described in detail, it can be 
had. for 25 cents additional so long as 
fare available, Other subjects be- 
those below are to be had: send a 
Sayed sxveions for the sompiie a 
Popular Science Monthly, 
Fourth Avenue, New York 
Send me the blueprint, or blueprints, Ihave 
underlined below, for which 1 ind 


: 


saa ded diddy 
SRRRE FO FRR FRE SBE FO RREE SERERERRRR? i 


wad sdges 


Te 
ase 
ie 
Es 

ae 

me 
me 
me 
ae 

BOR 

‘ase 

1m ge 
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Buy Later 


First Make This Remarkable Test for 7 days . . . Prove This 
Unique Shaving Cream's Supremacy . . . Buy Only it Convinced. 
Mail Coupon Now. 


GENTLEMEN: 

Most manufacturers clamor for im- 
mediate sales. “Buy this!" "Buy that!” 
they urge. But ve have found success 
in urging men not to buy. Rather, to 
find out at our expense they ke ou 
product, For if they do, they'l buy, and 
they'll tll others. 

‘Such is the basis of the spectacular 
success of Palmolive Shaving Cream, 

‘The great majority of men who make 
our test Become regular users. Remeni- 
ber they, like you, were wedded to some 
other shaving cream before. 

‘The coupon is for your convenience, 
Even though you castomarily do ‘not 
‘use coupons, please send this one in. 1a 
fairness to yourself and to us. 


How it was discovered 

When we set out to make a shaving 
cream, we asked 1000 men what their 
wishes were. They gave us four objec- 
tives. Our great laboratories set to 
work. Time after time we tried, 129 in 
all, before we got the formula that 
brought success. 


thet pm eanern sme! wise 


‘With the new unbreakable Bakelite top. 4240 


To the 4 things men asked, we added a 
fifth, Today we believe Palmolive Shav- 
ing Cream is supreme for shaving com- 
fort. Men tell us no other compares. 


These 5 Things 
The things you get, in your 7-day test 
of Palmolive, are things you have long 
Sought: 
1 Mui 
2 Softens the beard in one minute. 
2 Maintains its creamy fullness for 10 
Talowtes ou the lace 
4. Strong bubbles hold the hairs erect 
for cutting: 
§. Fine alter-fets due to palm and 
Shee od conte 
Now we ask a test 
No doubt your present shaving prepara 
thon suits yow-sail there may bela Deter 
tray, If there is you want to iow ic So 
Yrow't you let us prove, on your face, how 
Excelent this umigue prodact ia? T's up 
{Ses to prove our point, youve Tost nol 
Sig it we fail: Pease mai the coupon nov. 


7 SHAVES FREE 
and acan of Palmolive After 
Shaving Tale 


ty insert your name and ad- 


Sern BILE Brie, Paimottvs 


Feridenta af, Wiecenein should addrem 
ESimotive, uwaakess W1 
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Saving Time 


“Tine RoUTs 


stove nots“ 
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\" hittling Model Propellers 


Methods Used by Prize Winners in Miniature 
Aircraft Contests Bending Bamboo—Other Hints 


By ALJ 


‘rplane model 
making always wish to know 
how experts like my little friend 
Aram Abgarian, who won the 
Indoor Trophy with a flight of 
8.6 seconds, carve the propellers for 
their record-breaki 


Material for the 
of ates efi wll 
trite pine tna he fe maling an espe: 
Sally Fight model with a framework of 
alsa wood, in which case the propeller 
also may be whittled from balsa 


"The, Weal ‘propeller is of the “true 
screw’ on te pitch’” types that 
fara uniform pitch throughout and t 


fore insures the utmost dynamic thrust 
and delivers the maximum power 

1 Aon narrow blade i eter than a 
short stubby one. A good ratio for large 
“props” is sx tg one in the relation of 
length to width, although wider propellers 
arevaften used with good results the ex 
treme being represented by a ratio of four 
to one. Generally speaking, the widest 
part ot the blades should oceur about two 
thirds the length from the hub. 

‘This isthe simplest and most effective 
way know for a beginner to a 
tain a true screw prop: 

‘Take an oblong blank and 
square it up on all sides. Assus 
ing itisa right-hand prop desired, 
draw accurate diagonal Tines on 
both faces of the block (Fig. 1).. Where 
the diagonals cross each other, drill the 
hole for the propeller shaft. 

Next sae or cut aay the wood fllow- 
ing the face diagonals, but leave an ap- 

imate width of 34 n. at the hub. The 
ik will then resemble Fi 

‘Draw diagonals on the end of the 
blank as in Fig-8. They must be exactly 


ACKSON 


the other end. 

Hold the propeller bi 
hand and, starting at t 
away from you. You are really carving to 
Mhose end diagonals you have’ drawn, 
‘Then, on the same face but in opposite 
direction (just turn blade around in your 
hand), earve to the other end diagonal 
(Fig. 4). 

Put a slight “dish” or camber in the 
blade at this stage. Use fine sandpaper 
and hollow slightly the full length of the 
blade, but not too deep. After that, 
carve the other side to conform to the hal. 
low on the front (Fig. 5). Sandpaper fhe 
blades down ntl you can see light show. 
ing faintly through them when you hold 
the prop up to a window. ‘Then, and 

hhould you round the tips. A 
coin may be used as a template for mark- 
ing the ends, 

‘A special blank is not: essential for a 
toothpick propeller.. Just slice off the tip 
edges of a prop made as described. ‘This 
will leave @ prop with a very narrow 
pointed blade as in Fig. 7,_ slightly 
rounded atthe extreme tip. It i a very 

fast prop and often used on speci 
models. 

‘The efficiency of the prop varies 
from nothing at the hub to a 
maximum at the tips. Weight is 
fan important factor in good fiy- 
models; and, since the hub is worth- 
Jess and offers a hindrance to gliding, eut 
away as much of it as possible on the front 
or hollowed side, not the back (Fig. 6). 
‘This will not injure the looks of the prop 
and will reduce its weight and increase the 
efficiency. However, you must leave at 
least %4 in. in thickness at the hub or 
you'll break your (Continued on page 105) 
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Whittling Propellers 
‘(Continued from page 104) 


blade in the process of winding the motor 
Tnatead of uaing pene to lay oat « bake 
woud blank, uma netaledgs rug cad «knife 
Bint the point ofthe knife into the sft woot 
for the diagonals on the face ofthe blank Be 
fue to leave the hub wide enough 10 that it 
will not break while you are doing the acta! 
CSrving. You can trin or tear weny the wood 
‘uta the diagonals and have w straight troe 
‘ge to carve to throughout the operation. 
‘The propeller shaft i of vital importance 
Ie met be neither too long Ror too ore a 
or wl canwe vibe 
ito 8 ia in length oo 
to ine on larger props 
of in or mone 


Pass the shaft through the hub after install- 


Soin cuT TO UNE 
G2 


\ = 

ser ae aa 

EER cols Sate 
‘IGS 


‘cONGAVE SIDE CARVED TO LINES 
G4 


CONCAVE. 


NI ages DS 
PONT OF HUD PORTION CUT AWAY, 
oa EIGE TOOTWACK BLADE 


‘Steps in marking and carving propeller. Note 
‘hat the concave faces are the fist tobe shaped, 


8 usu ot 
have already bent rubber hook on the odber 
end. Give this Ua wrap of two of silk thread 
foaked in an ambroid type of cement and pull 
{back into the hn ith the point of the U 
dow and toward ie cttng ge of the 
it gently but firmly in place. 
"propeller bearing tht 1 find efficient and 
tical is made from a piece of m cotter pin 
(Fig: 9). A smal pin is ued for ttle 
and anger one fo big models. One end of the 
ilatened butt made too thin, and a 
ole i urilled in it for th propeller shaft. "The 
ole cane made by ding the pink of & 
phonograph needle through it Cut U 
wn a mall as practical in nathan bend 
i'n shown. 

‘Two things should be remembered: Fest the 
only" point of contact between the blade and 
the thrust bearing should be at the hub. If 
the blade strikes at any other point, the prop 
Will he sluggish in action. Sevondly it fea 

ial importance to see that the thrust bearing 
ot tao high or low. ‘The motor stick will 
bend and perhaps break if the bearing is too 
Iigh, anu iis oo low the motor will not cleat 
the stick. "The best metho to determine the 
height of a thrust bearing ts by experiment 

‘The precautions just outlined apply also 
to the rear rubber hook om the oppaste end 


of the motor stick. I (Continua on me 12 


Don’t 
envy your friend’s fine car 


You, too, can enjoy a better car! For the cost of a new low 
priced car, you can buy a quality car with only a fraction 
of its mileage used. This free book, "How to Judge a Used 
Car,” tells you how to save money on your motoring. Last 
year millions of people bought used cars. / 


Mail Coupon for | Piedge to the Public 
FREE BOOK | onUsed Car Sales 


Cut your motoring expense by 1 Exgrweed cae connicvoay marked 

‘sending the coupon below forthis pir chee mal ately get (pnd 

valuable free book. In it, experts ‘ew eat tt rigidly malained, 

who buy hundreds of cars for re- 

sale, tell you in plain words and 

ae epee TD Sefetive parts and free service om mde 

of used carfromany dealer—show Jastments 

you what to look for and what to Every rurhaer of 4 wed ar may 

avoid. Get this money-saving in- “irae Bee eagles tbe 

formation fora2estamp. You can and apply the money paid a a eri 

‘easily save $200 by mailing this Sea eran take (ine sanned 

coupon NOW while used car ey a es eee 
| prices are at their lowest level. = 


125,000 people have saved money 
by mailing this coupon! 


‘THE STUDEBAKER CORPORATION OF AMERICA | 
Dept. 162, South Bend diana 
Pleas send me my copy of your valuable | 
free booklet, "How to Judge a Used Car.” 


Naame. ———_— 
| a Street 
| l 


STUDEBAKER 


The Great Independent 
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from the rear ook Uhough 
Ge motoe guides tothe thrust 
ing atthe front. I the thread clears the 
Stick at sulicent eight to allow several 
Aranda of rubber to unwind frely and Wi 
ppemes directly Chrough the seater of the can 
ind the front thrast bearing, know that 
there ie litle chance for motor trouble to 
‘develop 

"new kind of prop that would offer pos 

forthe experimenter would be one with 
hl bad prin arte hb to alow 
‘mexpanding pitch (Pig. 1 

“Sifte known fact about A-frame type mod- 
cs with twin propellers that the propellers 
‘to not have to clear each other. T have flown 
toodela with the props overlapping 2 fall half 
Inch. ‘Traveling st the mame tate of speed 


—) 


There is no standing still... 


An Advertisement of the 


American Telephone and Telegraph Company 


‘Dunrno the past two years 
6000 switchboards have 
been reconstructed in the 
larger cities served by the 
Bell System to enable the opera- 
tors to give a more direct and 
faster service, 
Previously in towns where there 
were more than one central office, 
your operator would hold you on 
the line while she got the operator 
at the other central office on an 
auxiliary pair of wires. Now she 
‘connects directly with the other 
central office and repeats the 
number you want to the other 
operator. You hear her do this 
so that you can correct her if 


there is any mistake. This 
little change cost millions 
ofdollars. Likewise,itsaves 
millions of minutes a day 
for the public and it has cut down. 
the number of errors by a third. 

Itis one of the many improve- 
ments in methods and appliances 
are constantly being intro- 
duced to give direct, high-speed 
telephone service. 

There is no standing still in 
the Bell System. Better and bet- 
ter telephone service at the lowest 
cost is the goal. Present improve- 
ments constantly going into effect 
are but the foundation for the 
greater service of the future, 


“Tue Teternone Bors axe Tue Dixecrory or tue Naviox” 


Rn 
ie 
ae 
Saale 


freer 
pete 
se 


Felice is done you must have 
full sine drawing fort wily tp, Tuer 
‘tines tea Select plee of bamboo 
sew inches longer than nertsary and wie 
cough to make sever! of the frames under 
cntraction. Hefore doing any bending rn 
the bamboo shiny side down on & at surface 
ites fe rar de rap aay 
the: ttt side "until the pice tot 


‘desired. Bo suet thi thicke 
240 107) 


ness is as uniforan (Continual 


© This seal on am advertisement in POPULAR SCIENCE MONTHLY signin the approval of the INSTITUTE OF STANDARDS. See pare 8 


February, 1929 


POPULAR SCIENCE MONTHLY 


Whittling Propellers 
ede 


4s posible throughout; accuracy is essential. 
old the bamboo in your Bayer shiny side 

up, and she it gently with slight presure 

the hot brass plate. You will be able to fel it 
ive when it is warm enough to be pliab 
times the bamboo will become black on 


retain the contour. 


IHIERE are several methous of splitting it 
Perhaps the best is to spit it down the ex 
agente and the tthe al pes dws 
their exact centers, continuing antl the pieces 
fre reduced tothe correct sizes. 
vedere alr made ws show 
is tued to straighten a crooked propeller 
daft, Place the propeller shaft in the two 
ve fo wl be le to de 


the most stability. “For that reason a high fin 
ora wide le Mor isto peer 
connection with the 
tiny indoor enel described: by ‘Bunch and 
tos the November, 108, at of Porctan 


tier tothe font, set the wing abead xo that the 
model will climb, and wind the propeller back- 
wand, Ty putin letchand prop on it the 
Tuodel can qualify for regular indo 


5 nina 


For YOUR Home, 
Shop or Factory 


No matter where you cut wood or 
metal, ATKINS “Silver Steel" SAWS 


With an almost identical model Wiliam 4 will lp you do the work faster, 
Chaffee ade thirteen seconds to the world's easice and better. 
recon a few ears ago, In your home workshop, ATKINS 


Saws and Tools add to your pleasure 
and profits, in making things and 


Choosing a Paint Sprayer 


(Comin rome 100 doing rea if ted 
claus a re variations in. the mill of facto 
nlvidal put, The Wind (ype sing ATKINS Saws and Tools make sub: 


‘sun attachment 
{itson the blower of « regular household vacuum 
cleaner. ‘This is a low-pressure gun. As al 
the motordriven guns furnish steady sp 
fai, an excellent last of work it reste 
with them, “They are conyeient and Fl 

"The next ‘or gun uses 
feed aa rue, but hus nce quarter of one 
Imif horsepower electric motor with sll 

it 


stantial savings of time, material and 
money, in cutting and working wood 
or metal 

In buying saws or tools remember 
the name ATKINS means longer - 
service and more value for your 
money. The ATKINS products you 


fir compressor as a separate unit. Because of want should be at your hardware 
its greater air supply, such a gun naturally has dealer's or mill supply house. If not, 
Hee ar eden rtd waite us and we wil 
biture Snishing ald is prectical also for inte- tell you where 
rior wood trim and walls of homes, to a them “ 
or painting houses and ‘barns, Snishin uickly. 
automnebiles and furniture, and for lage sure — 
faces generally, spray. gun outfits such as G p Books on 
trouodl by prfestonsia The outfit f thsked 
Shown at the bottom of page 100 has a one- Saws, FREE 
Hhompawrer electric motor aad  compremor Sea as aa 


Mid ice sere eet 
Saw penta emcre an 
SU mera eaten te we shee 
front Ths. pressure on the paint supply tank I 
Seabee abe aay Be pees oe = 
gun to atomize the paint. There are air and E.C. ATKINS & CO, tx. 57 @ | 
Van ak tonlslog saleeoal emeie eel . “25S ink 8, edinapel, US A. 
teparnting device, to keep the ar stream clean nn eater Hi Cons fmt for oy Oo 
is hice teed ee a pemeted wa es oe 
gun is with this outfit. Please send me “SAW SENSE” and ‘SAWS in the 
Bo er acath re, Bont" fal ialormstion ours Lid fs ob 


(Stee booklet on hc 


ees BI 


iting, the use of spray guns, and the ATIRINS Acraiite and Perrott Grinding is 
ceare regarded as standard reference i cna 
‘works in the ‘painting trade, will tell New 
how to operate hand and foot pump << 
speyers tik mctor-diven spray” pone ¥ ’ Ait 
iene Seeder arly, pe SE aEe, 
Bitton Hswil ecpieta forbes || Duamctpeewerctymace | 2 Diets 
how various surfaces should betinished. | | == Sigg at Sie |W Deh 
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BLACK & DECKER 
Quarter-Inch 
Light Duty Electric Dyill 


An unprecedented price for an electric 
drill of Black & Decker quality 


A strong, 


serviceable, 


general purpose tool 


Black’ & Decker Mig. Co. 


THE BLACK & DECKER MFG. CO. 
‘TOWSON, MARYLAND, U.5. A. 


Tam irene in your new Quarter Race Deal —_| 
| 
| 


a8 §25, and willbe glad to have you give me the names of Deslers 
= ity from whom this Drill may be obtained. 


{A definite program forgetting ahead financially will be found on 
prodram fopate four of this tue 


— ] 
sq Home Workshop 
ag ails 
Chemistry 
Simple Formulas that 
\ Will Save Time 
‘and Money 


JHE man who varnishes a piece of 
furniture or some apparatus which 
ye has just made, or the woman who 


touches up a chair, is apt to. discover 
pertinent facts about varnishes 


produce a brittle one 
which chips easily 

However, the standard Government 
tests on varnish, m the ama 
tear can easly perfor frish means 
of determining accurately the appearance, 
‘drying time, and elasticity of the film: 
ad ther are special tests for varnishes 
designed for special purposes. “I 
hating only a mall ample, or borrow 
ing a few ounces from a neighbor, one | 

‘rand and often prevent 

waste in time and money 


Cut a panel about 3 


y 5 in. from a | 
clean sheet of tin of a 


rade weighing | 


about half « pound to the square foot, 
‘This is rather light sheet and is specitied 
because it gives a thickness Ww 

for t 


is ideal | 
e elasticity test. Hold the panel 
corner, pour « portion 

ne side, and allow 
Place the fl 
eal position 


the excess to 
panel in a nearly 
‘well-ventila 


WENTY-FOUR hours from the | 
time when the varnish was first 
flowed on, test again by using a firm pres- | 
sure of the thumb and finger, It the 


finger does not move the film and leaves 

no mark which remains noticeable after 

the spot is lightly polished, the varnish 
“drying. test.” 


‘Observe the 
ht. ‘The film 
should be smooth, glossy, and free from 
runs, sags, pits, and other defects, 

Leave the panel for another twenty- | 
four hours. At the end of this time, test 
for elasticity and toughness by placing 
the tin in water at a temperature of from 
70 to 75 degrees (Fahrenheit) for a few 
‘minutes: and then, with the film outward, 
bend it rapidly over a $¢-in. rod until the 
panel has been bent double. Examine 
the film in a good light. A satisfactory 
varnish, judged 
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Home Workiion Chemistry 


nnited States Government standards, 


will show no cracking or flaking. 
‘These general tests can be supple- 


the general public in advertisements 

Pour a little of the varnish to be tested 
fon two tin panels and let them dry for 

ty-cight hours, as described above. 
‘Then dip one of the panels into a howi 
containing 24 in. of pure water at 
room temperature, immersing ‘the end 
which was uppermost during the drying. 
Leave for eighteen hours. Ice water is 
not necessary and, indeed, is not ordi- 
narily used for this test. Remove the 
panel and dry at room temperature for 
two hours. The panel must show no 
whitening “and ‘no more ‘than a sight 
dulling. In the same way, immerse the 
end of the other panel in 834 in. of pure 
boiling water and leave for fifteen min- 
utes. Then remove and dry for two 
hours. This panel also should show no 
vhitening and no more than a slight 
dulling. 


OLD-FASHIONED Navy test for 
sar, varnish, called the “safety of 


determine whether a film will star 
stiff breeze while still wet, 

low a standard tin panel and i 
iately place it in the direct draft of a 
small elec 

blades) ru 
should 
tical position, approximately @ ft. from 
the center of the fan, and set sideways 
aat an angle of 45 degrees to the line of 
the air current. Leave it in this position 
for five hours. Then set it 4 


tunder ordinary conditions. ‘The varaish 
should: give @ smooth film and appear 
free from dulling, crow’s foot 
frosting 
Probably. more floor varnish is used 
than any other kind, 1 one of the great- 
eat eds of the 
to find a good varn 
Build & lergs wooden pana 9h cit 
side carefully” planed and. sandpapered 
ist inside the garage ‘or 
Te should be of such a 
‘one entering must neces- 
sarily step upon it. Now mark it into 
‘approximately 6-in, sirips, each parallel 
to the door sill. Next borrow or beg 
from the neighbors as many samples of 
diferent kinds of floor varaish as you ean 
‘and paint a diferent strip from each 
The length of the panel will depend 
e number of bratds to be test 
Keep a record of the brands by number 
and Teave the panel int 


shoe leather. Sometimes this practical 
and. simple test will yield surprising 
results —W. H. Hasaown, 


POPULAR SCIENCE MONTHLY 
FREE: A week's better shaves. Just mail the coupon below. 


a a | 


Can you get by 


Serr rrr rrr rrr rrr 


with one shave a day? 


Or do you feel at five that you 
really ought to shave again? 


LONGER-LASTING SHAVE—because it's a closer, 

smoother shave—is possible. We willingly prove it 
Colgate chemists have achieved a unique lather. Differ- 
ent because of small bubbles. A scientific way t 
the moisture content of lather. A principle which pre- 
pares the beard for closer, cleaner shaving. Hence a 
Fragnrdesting focling of being well-groomed, 


Two vital facts—easily proved 
Millions of men preter Colgate’ because they've 
found—as you will— 

with Colgate’ small 
pees 


beard....crowd around each whisher—soak it soft 
with water, 
Instantly your beard gets mois eto cut 
scientifically softened right down at the lise 
then your razor can do its best work. 


Ordinary big-bubble lathers have more air, lest 
moisture, A comparison will prove Colgate 

periority. Note our coupon offer of a week's free 
trial. We will send also,a sample of After Shave, 
& nev lotion—refreshing,delightfal—the perfect, 


esjoulecher ep Pas 


her, two things hap 
|. The soap in the lather breaks up the oil re 
} ‘itu that covers each haic. 2 Billions of tiny, 
moistureladen bubbles seep down through your \< KY j 


ns 


--that make 


BETTER VISE 


WILLIAMS new “VUL- 
CAN SUPERIOR” is 
the ONLY Chain Pipe Vise 
that provides these valuable 
features— 


1. Overhead Adjustment — 
the handle is ON TOP 
where it's easy t© operate. 


2. Reversible Jaws — fo: 
Tonger life, When thi 
aapty Unscrew the betes 

tunscrew the bolts 
sand ten the Jaws over- 


Larger Capacity — each 


akc pipe 172" later then 
ther sin pipe oe ot 


4. Chrome-plated fini 


Wholly made of wrought 
steel; no castings are toler- 
ated. Unbreakable —Com- 
pact—Rapid action —Posi- 
tive grip— Fully guaranteed. 
You need this unique tool 
in your work. If your dealer 
can’t supply you, write us. 


2 SIZES: 
No. 11, for i t025"'pipe 
No. 12, for 4 to45"'pipe 


J. H, WILLIAMS & CO., 
“The Drop-Forging 
ag yien 8 


ILL 
QULEAMS 


SUPERIOR 
CHAIN PIPE VISE 


Nx. 
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Upholstering Old Chairs 
(Contned fom zoe 100) 

‘good layer of sect cotton mast be spree 
‘ver the doth wach covers the filling. and all 
irregularities fled out with cotton. ‘hen the 
upholstering material is stretched over this and 
ticked underneath 

‘AT uphelsering over spcings ix done in 2 
sinilar moarer” In sesny cote th ber and 
spring trroesed i replaced by webbing and 
‘pring, the webbing Wing tacked Yo the uoder- 
tlie the fmmevork, Se shown, in Fie. 3. 
‘Cal springs are sewn to th cronmethen Usd as 
before The ber and spring method i more 
‘rable and shoul be toed when posible. 

Ts many eld pisces where Une ed hes been 
badly weakened by tack halen the webbing i 
replaced by bars and springs. As each bar is 
scapended rom the top of the frame, it is not 
likely to give way 


‘eat frame is of the apron type and 
forms a bor in which to set the springs. At the 
left of Fig is llastrated the fat type of seat, 


should be tacked po 
pleted 


more economical, omy not quite 0 comfort- 
fable, a way of renewing worn-out seats. In 
this instance a board of suitable sie and thick- 
ness is nailed or screwed to the underside of the 


‘which burly 


1 eat frame, Ie applied on the underside, 


seat, then filled and upholstered as just sug- 
rested. ‘The dotted line shows the eles of the 
Konard 

Figure 5 represents excellent ways of renew- 
ing cane, splint, or rush seats” Anyone. can 
‘make this type of upholstered seat, but itis 
‘most imponuble to find a man who can or wil 
renew the seats as they originally were. 

‘Any of the materials whose use ix recom- 

There may be obtained from pho 


materials may abo be found ‘at the same 
Places Many pliers stock, a” godly 
iy of summples and remnants of tapestry, 
Wrets, velours, mohairs, pluses, imitation 
Teather, and other materiale. ‘These are kept 
forsale and ray be had for from one twentieth 
{0 .ope quarter ofthe regular price a sar 
‘There is one kind of uphobstering which no 
‘one should ever try to duplicate: and wh 
Pine which as th Kindo piste op 
FBne over, it should be changed to plain fling 
‘The Kind T refer to is called “biscuit tufting ; 
it consists of wads of tow or other Billing with 
the covering drawn down between the wads 
‘with buttons This method not only’ extches 
Uirtand dus, but it holds alli catches. 
Tpholstering, as such, is actually = trade 
in ite; for those who have bad 0 
Lalla vst to some repair shop might prove 
‘of value. Repaie men asa ruleare genial fellows. 
‘are usually willing to sbow others how 
to do anything they can do themselves. 1 
ave fond it pleasure to show « munber of 
persons all I knew about different jobs th 
ranted to do themselves. ad 


_TwH is the ight, Mr. Stanles’s 

series of articles am restoring old fore 
fra, ‘ihe ext will be pedicel bx 
an early farue. 


Springs shoal be wd with webbing only | 
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Cider Producer 


Stands t Up for 
the Hic 


Producer—- 
Naot ROOT 


HEAVY DUTY 


PRESS COUNTER 


This new Press Counter will 
keep watch of the workman 
who's apt to lag and let his 
production sag. It will keep 
his record in front of him, and 


a better showing. Subject to 
check-up at any minute. 


‘Your industrious worker will show 
his speed as never before, when it 
| registers on a Counter. Tewill prove 
value, protect hie job. Hell be 
sure he's paid for all he earns. You'll 
be ure you get all you pay for. 

Jast alittle more work from ms 
chines, a few more pieces per 

minute, fewer over- ‘or under- 

| rune wilt promptly pay for these 
Duty Press Counters at $4.50 each 

|S" Babjert trdiacount on guantiien) 
| Auk for special circular with full 
particulars about Press Counters, 


Small Counters 
This small Rotary Ratchet Counter 
(No.6) counts ‘reciprocating mover | 
ments of the lever, as required for 
recording the 
‘output oF opera 
ons of small 
machines. When | 
the lever is 
moved through 
fan angle of 40 
to 60" degrees, 
the counter reg 
jsters one. The 
Farther the levee 


ten. This counter can be adapted 
to no end of counting purpoves, by 
regulating the throw of the lever. 


Price $2.00. (Cut nearly full 9 
Small” Revolution Counter, 
$2.00. 
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i ‘i 
Iny two fining sections face down on at 
furtace ahd hol them 


i 
F 


ods 
sections and the floor when Use board is used 
fir sereen. All parts of the board itself 


fw in place. 
"To thi ibe table complete inital, 
pare four legs of the dimensions given, 
hace 


a3 5 


‘al oak or other hard 


Iho with the trew eyes to the ier faces 
afte eas horn ee view of 

ise the legs unl they stand porpenicalatly, 
then locate and place the four'eyes in the 
Underside ofthe! (Continual sy pre 129 


“Flying is Tame 


Compared to It”! 


HAT'S how a New York rid- 
ercompareshis Harley-David- 


son to an airplane. And he's right! 


“Twenty horsepower on two wheels 
— that’s real sport”, he writes. 
| There’s nothing like it — the sheer 
joy of lively power, silent speed, 
and rushing getaway that the Har- 
ley-Davidson rider revels in. Just 
ride one of the 1929 models and see! 


‘The Harley-Davidson in the picture 
is the new “45” Twin— the won- 
der motorcycle that sells at only 
$290, f. 0. b. factory. Look it over 
at your dealer's today. And mail the 
Coupon for illustrated literature. 


HARLEY pavinson, MOTOR cO., 


Teneeted ie, Big Tein 


1m 


SIMONDS | 


: BLACK. SAW - 


cutting edge 
Titierret to ncke 


ae meal tha 
S'Siint edge trosghows 25 


Service 

Te pays 0 keep. a su 
of Sibends Heck Saw Binds 
fon hand at all times. They 
fem tn Hmportane pare of 


Rescate ole 
qed mtineionitpys rose 
Simonds Ast your dele. 


be male fe on ree 


SIMONDS 


SAWS [tts Kuives stece 


SIMONDS SAW AND 
STEEL COMPANY 
“The Sew Motors” Enabled 1032 
Fitchburg, Mass. 
BRANCH OFFICES AND SERVIC! 
SHOPS IN PRINCIPAL CITIES 
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Ping-Pong Table 
(tne 


top a shown a the same view 
four hooks for the time being. 
Gc cet tour ral. Fi, by 8a by 3334 jn. 
Jong. These are made ij in. wider than 
errepending etch ich (marked Ay Fig. 2) of the 
ch they are related: te extra width 
Biota fr ke are Eft by te hinge ef 
the legs.” Slight planing in width, however, 


may be egies 

Make the splice jints ax shown in Fi. 5 
Very ll dimennons before raking thee pints 
torinvare that the ends of the Tale wil be 
fa with the outaile of the les Prepare 
four dats 3¢ tg IC Uy S80 ie aed tien 
then te the mt us howe a Vg’ 8 with gan 


Ignore the 


Ay ayoare 
Aaa 


| 
| 


Fig. 5. Details of the tgs and rate: how they 
{Ee hetd tn place ‘with springs when feed, 


sed gine 12 mre Pe hei a 
i ing accurate cuts to suit the 

nd joints” There should be perfect contact 
between the rile andthe underside ef the 
TERE Tp throngott ‘the entire eat of he 


| rn. tah uch pe it 

saat By fig tete renie ieee ln satoge 
bolts. "The ‘beads of the vase be sunk 
, As bore oes 


ing four screw eyes to the 
legs sere eyes in 
the under eiges of the rails astm the side view 
Fi. 3" holes i the en of each ra 
‘over the dowels which help to bald 
Place when the lable is folled. Fit 
to ho the legs ans the rails 
jing and bradding small pieces of woex! 
the underside of the top where necessary 
receive the springs. 

‘Cut notches across the middle pieces of the 
‘end sections to receive the hooks and place 
Springs to hold them there. 

If the outside sections are ever folded far 
back, it may be necewary to cat the eros 
ince: of the middle sections away at C to 
Feceive the springs ‘Should the leg hinges 
bruise the wood at D, cut away the wood 
neatly. A cloth pocket to receive the bolts 
may be tacked and glued in place ax shown 
in Fig: 2 

Get out two net posts 36 by 215 by 1234 in 
and place two serew eyes in each to receive 
the tet strings. Fit cach post over the edge 
of the table and (Continued sane 118) 
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AGENTS 


Skin Troubles 


CLEARED UP-OFTEN IN 24 HOURS 
a Blackheads, Acne Eruptions on 
"ct of Endy, Habersham 
larged Pores,’ Oily or Shiny Skin, 
GletTone™ he boo ted and Vented a 
Zo ‘Dred ie water, 
‘imply magial in prompt rea 
id Drappits—with Proven, Direstons, 
fot Your Drogplet—You Can ely on 


Cleai-Tone 


ONTHLY, 
New York City 
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‘Turning Oversize Work 


wil often be all tht is necessary 
Shown the hore "will be coment 
tapering, mo that the rea 
Tine The right reer isnot always availabe, 
however: besden it eaiot always be applied 
‘Therefore it wil pay to remember that by 
having the tosl very nearly central in taking 
the fishing eta nel be able to proce 
1 turn or bore which will be very nearly ight, 
inpite of the ang in the axa 
table at in ig, 2 will give an idea of 
how the center We eer a the 
itor the center of le 
forget accurate rete. Usually the Bet way 
wl be to set the tool ax near dead center 
Tie theoretical spindle center—as possible: 


‘When work i 40 henvy. 1 sags, set the tool as 
‘nenrly central os ponnible forthe finishing cuts. 


for, although the entire axis of the work is 
below this line, the rotation of the work has 
‘8 tendency to’ throw the point of the tool 
own and thus even up matters 

‘Every effort should also be made to prevent 
sag in the spindle. Sometimes the situation 
fan be bettered considerably by mounting the 

‘work on the faceplate instend of hold 
the chuck, as may be seen from Fig. 3. The 
heavy four-jaw chuck at at sets the work out 
farther from the spindle 
des, a heavy weight of 
By 


‘weit 

leverage on the spine ay be 
and Teme in. many ‘cases Not only will the 
Tikeibood of error be lessened in this manner, 
but hep wil fen be sed rom me 


om nay tometimer be cust 
‘and turned off a lst 


How souging sometimes canbe reduced by aub- 
ating» faceplate for heavy four jew chock. 
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IRTURED by constant pressure, 
your brakes—or rather brake linings 
—tend to become “metalled over” 

—and when this happens, they squeal. 


Seryice men this squealin; by using a 
10” Flat Bastard File to remove the “metalled 
over” spots from the brake liaings. 


Other files that will prove useful on your 
automobiles are the Nicholson Tungsten Point 
for cleaning electrical contacts, and the 
olson Half Round Bastard File for getting into 


places where a Mill or Flat File would not fit. 
At your hardware dealer’s. 
NICHOLSON FILE COMPANY 


Providence, R. |., U.S.A. 


CHOLSD 
TILES VY 


A. 


“A FILE FOR EVERY PURPOSE ” 


© Paes cnsdmetanane ts Porpe seamee seers MRD meets error cr simanns. Saja 
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Poor Tools ey 
and YOU. J G0) 
just dont get along! 


this good wrench 
for you ) 


We have spent a hundred years 
and a lot of money perfecting 
this wrench. That is why most 
experienced tool users specify 
the B & C Adjustable S. 

They'll shop around a bit, of 
ccourse—all of us like a bargain— 
but thousands on thousands of 
people—like yourself —have 
planked down their good money 


for this fine wrench. 

In the long run they had a real 
bargain. In self-respect alone, 
it was worth a few soon forgotten 
pennies. 

You just seem to do better work 
—and enjoy it more—when you 
think, as you pick up your B & C 
Adjustable, ‘There isn’t a bet- 
ter wrench made.” 


Sold by leading hardware dealers. 
Used by men who love good tools. 


BEMIS & CALL COMPANY 


125 Main St. Springfield, Massachusetts 


Full size cake of Lava Soup FREE? 


seeneo->Mail thie coupon 


Proce @ Gare (Dee 220) 


qatiies 


Beoruary, 929 


Turning Oversize Work 
(Canin from par 15 


Seat 
oa 
back to alignment. sak 
pene ae oan 
ere 
Sez ae he wort a hee ged 
Spee mea 
Eratdieeeny raety 
Sra eeanest 
Ser 
Sc vmmeeinal 
aap eek 


a ry 


uf 


Eig 


‘Diegran te hatrate the bending moment in a 
Inthe spindie caused by u wry heavy casting 


pee 


lacal parallel to the lathe as at 2, a long 
Tiong wset on the end of the Tever to 
th through the gpa onport he wok, 
With the wore m0 balanced, the seayrest 
{ap be adjusted, the Inston showing If the 
‘work sags om easing off the weight, oF if 
Dusted up while being adjuated 


‘The fourth article is scheduled for early 
publication. Mr. Simon is endeavoring 
{5 sump in them the repute of hie 
StS E Ei cce caigee oreseiine 
tools. He is one of the world’s foremost 
writers on machine shop problems. 
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Timesavers for Shop Men 
smor thant pecemry. ‘The camped hlder 


‘can be turned to Bit the device in which it will 
‘be used. The dimensions given in the eut are for 
the average diamond, will be about 3 


in. actos and, of course, can be changed 
to suit the site of diamond to be mounted. 
Hecton J, Castes, 


JJN USING parte mer at work that ne 
Voter rout emt el 
iy When encoded eee teas he poe 
Seco res pecans cles 
thy a ct fe ce he | 
Seg eee for ena | 
igen ge ncn rks | 
iy gening fo mo make me 
Lia th fal poet es 
‘ifatrated atthe top ofthe hed clam 
veka, ‘evel openers a dirt wi, 
a teh 
pep 
meer 
saat the 


‘width and height. By | 
Fopteh premebtgs beilarerd 

mage tot ming cuter hich | 
milter ihe Sur 

ts uetmocomary to we the “bute 

ton” shown in the drving ee nvinble Yo 
Iara ere pi ov the ae 
Ac with «tall ae throug 
sasy way to ota 
Eesicl rw vet of fst sly below the 
head and rivet or solder it im place. 

‘he i 


be found useful where a spectal de 
ie, wach as a xpider,” is not at hand when 
ining up short work in the lathe ebuek, abd it 
is necessary to resort to parallels, 


HERE. are various devices for gaging the 
oats of dil, ‘The writer prevfoly 
(ried a page that shows the Concentric 
the point and derives its partcnlar wefloeae 
tthe tht the cet ing of te 

gon a ways oa i 
{crete f the citing ance the pe 
sith lly thn the snp 
{ing nt ter hw ilery a ae i 

nthe dil ase a te tows 
he conceaelant of the poke iruih of the 


a a le 
eet me me 
rian 
Peet peg 
‘antares il cmmen 

will be seen from the lower right-hand 
hic petites 
agitate 
irae aa hare 
pir hata ted 

ete 
then tan be chesked once. 


Beets 
preg 


faa» bal snus can be secomencdsted 


pay ta of none 
‘heat treat its this will 
"ACA is shown a drill slightly off on one eut- 


tig ip. Prom Ub sae Yew wl be 
foe ih clever tng seein hy emt 


Colonial Furniture 
You Can Make Yourself 


LEPAGE’S New Book Shows How 


To Reproduce These Beautiful Pieces 
at a Fraction of Store Prices 


TePagy’s latest book, 


Piymguth Bain Chine Clonee 
"Soc LaPaae's Bos ae 


12 NEW 
Job Plans, Too! 


“The Third Homo Work Shop 
0 ae 
et hich are 


shown pet and. iti an, Kioxan dria Neat of 
‘Tati ands hay Washington Sowing Cab 

‘This vers ok also gives you for the first time, dix 

rections Tor making places 0 oderlatio funiture so 


1os0 include Set-Back Book Shelves, 
foderuintie Desk, Modernistie Table, Moderniatic Fold 


ing Screen and Moder Fire Screen, 


Expert Instruction 
tran andy with {ols a ake ay or al of tha 
Sa pisos of fartitue for fraction of ttt retell pray 
shiek a careful check fn abopa showed woul be. about 
$1000 for the 20. 
You heaters intron 
dimension dra 


ey 


side yon, The deviens 


uperisoce as an enpert give tears tint 
sek fret ar ‘and the “iene ‘Satine t ae thor 


setae 


Send 1 for this NEW LePafe's Home Work Shop Book 
Skog terse viens 


‘eb you = py of thin fate LePage 
‘Beaks pena paid. 


Mati THIs couroN 


C ee 


[E GE'S 
GLUE 


HANDIEST TOOL IN YOUR WORK SHOP 


“4 \ ih 


Obviously! 
You el etd, fae Fo 
seat ee oe, sek ot 
eee ghee os 


‘Tools. You will Gnd them dependable and 
long lived. Look for the Pexto erademark 
when you buy—a mark of worthwhile 


tools, 
Popular tools in the Pesto Line include 
Braces, Bits, Pliers, Wrenches, 
Squares, Hammers, Chisels, 
Shears, Serew Drivers, Draw-knives 
Calipers. 


Send for Booklet “S" 


THE PECK, STOW & WILCOX CO. 
Southington, Conn., U.S. A. 


eS "TRE as a rin ren ca aor 
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hole, so" that the nay 
Against the square 
peve as in Pig: 


‘ings will butt up 
gulder formed on the 


WHILE turning this chuck, try the ft of 
‘both napkin’ rings frequently, because 
the hole cut in one napkin ring is Ikely to be 
slightly larger than the bole cut in the other 
Finish the larger one first and then eut down 
the chuck to dt the smaller one. Do not force 
the Fings too tightly on the chuck or they may 


"Hore the other bal of the hole in each ring 
ss esplained shove” ‘Ten stain sod ps the 


‘Wine « ring having a circular cross seton 
is to be turned from m slid pice af woos, the 
stock, after being faced off, should have the 
‘ane’ thickness as the. diameter of the cross 
section of the ring, as indicated in Fig. 4. A 
Piece of ¥4-in. plywood is placed between th 
screw rk a eater to betel a 
prevents the screw in the ehiuck from pene 
trating the Sicin ik: 

"Aer facing olf the disk and turning i tothe 

Wired outardedhameter—in this case sin. 
Beatdown as shown in Fig. 4. The square 
corners are then cut of (Fig 8) after which 
the ring is roundel as shown in Fig. 6. 

‘A template may be made ofa piece of strong 
caniboard of vener about 2 in! square. Pros 
ceo as follows: Draw a stright penal ine 
‘Shout in the center of the piece of tanboart 
‘Tack it to a piece of worl place the screw of 
an auger bit ‘of the desired diameter—in Wis 
‘cise son the center iv, and bo 
‘Caton the line with m knife, thus dividing the 
caniboard in two pieces. Use half of it'as a 
template (Fig. 7). 


cure 
Fig. 
‘ehuck may be soft, and it 


Pacer tee cy 
setictariog ot tes cap ecmgtsoed 

Foal oer mma m9 
Sag may em re Rego 
Seed eee 


they just meet. Remove the paper and fold 
itonce in the center. Draw a petal Hine length- 
‘wise through the center of the paper, wrap it 
‘Again around the wood, and prick a hole an the 


fold (Fig. 
{turned piece isin the lathe and before the ends 
have been cut off 

‘A towel ring 


Bore t 


(Contin om pape 1 


CTE man or boy who wants 1 knife to do 
things with, wl not ind a boar one shan 


this Ilo in dhe gaan tol ht oF 


ating, hing, camping 
‘want thik, You'l eed ie work: 


‘See one ofthese knives at your dealer's of, if he 
‘hasn't one in stock, send us his name and 4.00 
foe R3843. Ie willbe mailed 9 you promptly, 


Cuma nen se 
Ce ee 
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IL 


The same 


Every kind of woodworking operation 


Fast, Accurate 


COMPLETE 
OurrIT 


for home use 
and profitable 
commercial work 
including 
PLANER, SAW, LATHE 
AndELECTRIC MOTOR, 
And MANY USEFUL 
ATTACHMENTS: 


Amazing low price includes everything 


‘This complete all electric shop costs less than most ot 
outfits and gives you an excellent value. You can prove it 
at home by actually using the Workace in every kind of 
‘woodworking operation, making furniture or other useful 
and decorative things for your own home and to sell at a 
handsome profit. The Workace is fast, accurate and easy 
to work with. Planing, sawing, turning, drilling, grinding, 
sanding or buffing—you save time ah every operation, do 
better, cleaner work, too. 

‘There's ample power, strength and capacity in The 
Workace Woodworker to do any job quickly and econom- 
ically . . . mitering, tapering, rabbeting, beveling, slot 
ting, cross-cutting, ripping—anything. Every unit works 
from the G. E. motor. All parts are sturdy and well fash- 
foned. The regular Wallace UN- 

QUALIFIED GUARANTEE assures 
replacement of defective parts for 
one year, 

This is a simple straight-forward 
offer—no exaggeration, no red tape— 
just plain facts that you yourself can 
prove. If you want to make wood- 
working your real hobby—or a real 
‘source of income—send this coupon 
for all details of this unusual prop- Werkece 16° Bandsme 
sition, Sexy. emis, $73, 


Le. 


Make everything out of wood 
with the famous 


INCLUDES: 
lll THIS: 


payments” are #0 small” you'll 
fearendy" mina the ‘mon 
Send Ue cowpun owe tok 


Get outfit 
right away 


SEND TODAY 


‘Tat Worknce Pletrie Wendworher eu 
Pent to bnew AL about ie chading 
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STAR DRILLS 
*)\ GUARANTEED 
against 
breakage 


ADE from a new 
alloy steel which 
resists fatigue and 
shock, goes through 
brick, rock or con- 
crete in quickest 
time without bind- 
ing, PLOMB Star 
Drills will not 
break in service, 
Jast longer and 


Alt 


Sixes 
‘Sold land more 
re abuse than any 
janie, other drills 
btn made, Every 
Plumbing mechanic 
and Auto- should have 


motive 
Tobbers 


PLOMB 


Plomb Tool Co. 


Los Angeles 


sample 
of PLOMB 
ual 


sme of Deter in margin 


otitis LO a 
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Turning Rings of Wood 
(Cota om pe 1) 
should be a tle larger. Te may be fattened 
“ieily on one side uel fastened at right wages 
tee call orn deer waka wantieed ster 

tig. 10. 


two outade layers (see the section in Fig. 10). 
Its obvious that the layers should be glued up 
into a solid block or disk before the ring 1s 
tome 


PHE turned picture or mir frame simply 
‘Tote ope a sap bain o fo ae 
drawing the frame and srewa pace of wood 


ster Cut the rece forthe picture. lass, ad 
Tcking as shawn in Fig. 1 If the fame is 
fing to be thinner than the ove shown, it will 
Fe necenary to back it up with piece of ply 
‘rend ax shown in Fig. 4 to prevent cutting into 
Tenens 


val th Tae ofthe fame tes to he 
Su aly to et the rece for de ls. The 


ave permits the molding 
tobe fined sod ped afer al Ue cating 
hasbeen done and prevents it from being 


Uiring having many attractive designs may 
th be consulted ia most public lbrarsen. The 
{ollowing are to be recommend Course in 


wood such as birch, maple, mahogany. oF wal- 
Bit abohd be ure for projets of the kind de 
Seribed in this article. Directions for finishing 
timed articles were given on pages 18 and 135 
‘of the October, 1H, inne 


Mr. Hjorth's next article will deal with. 
the turning of boxes, trays, and bowls, 


g-Pong Table 
(Conta oem ae 12) 
thre a Sin. hole through each post and the 
{able rllto receive a 2) in carage bok 

"oie hl hen est the 
top with pactie wood cement other potty 
tale fer tare weed.” Tien stn the wel 
inown to amch the prened wood, # Uat hax 
been used or date gree, if that colori pre 
ered and i's wall beard of lighter er 
Fees the merfoea of the bead Glee the gt 
fad rate canis of shetoe a waren ood 
the tp the same if deine 

Vibe Cnc eapeg bend is tind Sbiaroan 
theres of ieece ot procs Say eat ok 
feo netics pled: Ts tae ee 
Shed of Unig tained the ost ny be ce 
Taint in tonlernistic ste or im any way pre 
fered or dacoative ate may be mac 

“Green denim or other cloth, or bila cloth, 
may be used to cover the tale for gums. IE 
‘hou be ext to Bt around the net pnts and 
Sleved to tal ever the signs or E may be 
i'n place with mape. 

Ting Powe ots coating rchat, ball, net, 
sil the like, maybe porcine lton sy 
Soe dang a pertig pos 
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FACTORY TO YOU~SAVE 50%-COMPARE WITH COSTLIEST OUTFITS BEFORE YOU BUY 


Fnyoua powetiill New Air tcp JOPREE 


Year 
Guarantee 


Values Unsur 
i the itadio 


Wide Selection of 
Beautiful Cabinets 
AC or Battery Sets 


30 DAYS HOME TRIAL 


Richy evened. RADE MARK REGISTERED 
. ‘CATHEDRAL TONED, SUPER SELECTIVE, POWERFUL DISTANCE GETTERS 
Celebrating ita th succesful year, hum-free operation, tremendous 
America’s big ol, reable Radio fon distant stations and 
Corporation apis, a Reine raved ecetvity=-wth it 
Senaation iy high-grade sets With costly 
Fite. “Superpower, Teal features, 


Miracos 


All Blectric BIG DISCOUNTS 

tained. hum. Eedectve Terviiery 

free, AC-8 and ny 

Keo tng make jou'the 

Mbeyorthtoew ff BEECERIG OUTEITS fcr’ sian 

Etsbemode AETTS HW hove radion 

fo etter of Eteniatace—you ort 2 to 3 tines oe 8-$ 

Somuranied valverand tds Many thoumede of Mircor— AC-C—$71.50 

Spline nthe sea a wo aH aD dat toe Gabe at 

Catena hiiceatiitignes: teeta cre cctlae ticceh 

peel iain or days your exis Sr etn cout cant 
ey Fa 

Your Went pe Hy Sutie: we he daghel er eer 

le 10% deh, Soe ay Sato re story bal eth 

er Mfedan towpteing-ss coe fesse suns pal sty 8 ee 

fea ow a ou eierat Your shal pee by cms 

decision is final—absolutely fine sets. Approved by Radio’ 

Gaiy exeptonaly tae ton, Niist auth ioe 

oftag very mene porowen typ St 

Backup sora erecta 

‘guarantee. Send coupon now for et He cet 50 Se 

MENS cienee” em eevee & 

Don’tConfuse withCheapRadios 23 ‘src satisfaction by, dealing dirett 

Wikitont cox Cetetalees, sorseeemeaie 


MIDWEST RADIO CORPORATION, 408RF Miraco Building, Cincinnati, Ohio 


WITHOUT OBLIGATION, send fre catalog, Amazing 
esumony of nearby esc, ei. () User (Agent Dealer 
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Model Railway Control 
inand from pote 78) 


cis nip eae Se 
rectors ot oo oe preted 


Well Pa : 
elven! Hasbeds fen re maiog 
Big Money with the Toley Autos 
matic Saw Filer. Nothing ele ike 
iin the world. Files sav better 
than by hand. 

‘No 


is automatically reduced. 

"You do not have to make any hand adjust- 
iments on account of the grades, even if two oF 
mare trains are rumning-on the track at the 
same time. Of course if one train is faster 


facts ‘schools nd every other kind of 
Fracvnghyey 


i 

«iar Bae 63 bina 

other | ft tein aw” | 
| petacuncereucemaread ue 


‘you can reverse the voltage control to the 
Hammers © sein’ ses 
‘ | scensecher Seconetly Saat buses toe 
like Mayvo ie 22sec 
it warner age a | 


Letive starts inthe 
Built with as much | Turdoreyou canot change te voltage wil | 


care as the finest preci- | {h,tain running mle you stp and start 
sion tools, Maydole ou yest to lomeape the Sohege to tale cannot 
Hammers have been the pre borerws 6 wer 6s oretnama tt 
choice of skilled Amer- | ‘rl boar accomplishes this roll. Near the 
ican craftsmen for more salle resting ta Tie 
than 85 years. ipa ard pe Creag Selig etch 


ce 
The heads are prese-forged pence he el i veal pl the 


tmnt = 
from the finest tool steel ob- wiring is shown in Fig. 4. In one posi- Sh 

tainable and the handles are —_| oagarent Trin Sein FeeBhs Bites 
carefully shaped from clear, | suteat i obtained from a higher voltage tp. 0) Ret 


ae Bet 
second growth hickory that ‘one position to the other so rapidly that the re- FIL Yee lh ores rts ae 
hav been thoroughly, sexe | sevtur meant a ie cate fas So | Regeapaeensncy Sera eae gee 
mf ae te ht 
Sas rata, || eee ak 
“for ps.” Every one has Tlie evitch, plus ot or 
that remarkable Maydole | fnm'al iol. gure’ shims the wales 
“hang.” a the cuatro! panel. Ordinary bel wire is used, 
ni: || Soeeaaolie sinatra 
Parton om pe here | wit emer ean 
oe cana | ecnucnt ~ Cameos | 
hardware dealer carries a = | t¢++H¢HH+tt++ ttt 
complete stock, ask him to \ ‘Te a 
show you the style and | 
weight you prefer. Write 4 ne 
for a free copy of Pocket | 
Handbook 23 “B.” | a 
Waydale epg qo. 
Tir" pase 
.dlammers pide Cascmarutreres | 


4 {cali ano eroup by the three pon butions. 
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Model Railway Control 
(Continued. trom mage 120) 


other wire from each electromagnet being 
{rounded on the running rails of the switch. 

in wiring the switches for push-button con 
trol, you may disregard the white threaded 
wire and extend only the green and red thread: 
tol wires to the control board. ‘The wire that 
Supplies current from the transformer to the 
{hind ral by way of the toggle switches ean also 
bbe connected to one side of each of the switch 
control buttons. ‘The remaining terminals of 
these buttons can be connected to the red and 
green wires from the switches. 


[E.YOU install independent control for each 
fvtch, you will need two buttons for each 

hy but m group control will save buttons 
‘group re buttons 


t 
in this 


ton il 
wire from the left-hand main line switch and 
the green wire from the Y switch, The third 
bbutton applies current to the red wires from the 
Y and right-hand main line switches. 

Pressing the first button ‘clears the main 
linen mater ow te eich weet ore 

jatton was to 

Dutton sets the avitches for a truin going out to 
the left oF coming from that direction. The 
thied button allows trains to travel over the Y 


to the right. 

‘Similarly, two buttons will control the two 
fvitches that ire used in m erosover: and in 
the terminal you ean provide one button for 
the nwitches to clear the track to 
‘and have individual buttons for 
olling the other positions of the switches 
the: track that lead into sidings nearer 
‘the main line. 


Weatherstrip for Bottom 
of Storm Door 


“STORM DOOR: 
‘Storm door with a doubled piece of inner tube 
[toplied to keep it weather-Ught at the Botton. 


FLINGED weatherstrip with a rubber edgs, 
such as is often fastened at the bottom of 


4 storm door, is apt to be more ornamental 


than eftective,. but a. weath be 
made of arjold inet tube tifat will yecomplish 
all that canbe die inflebpingsout wind, 
tain, amber > . 

Be sare the fottom of the door clears the 
threshold by 14 oF 34 in. Prepare a piece af 
Thoard 4% oF 3in- wide and the wideh of the 
hor opening in length, to be used asa pattern. 
Cat a piece of old inner tube lengthwise and 
fread It open, flat and straight upon m Boards 
fasten i lghtly with tacks, without stretching 

‘the pattern upon the tube and witha sharp 
kite cut accurately around the board. 

Poli the rubber lengthwise a Ube mide and 
touch it lightly with cement au inch of two 
tach side ofthe fold but not near the edges, to 
fold it topether while tis being tacked to the 
inside of the door —C. A 


THE KING OF THEM ALL 


> AR=CON 


It Won Instant Acclaim 
from Those Who Know! 


Conclusive proof that thousands of professional and amateur 
artisans throughout the country were waiting for just such a 
sturdy, powerful, quality-built workshop as the Ar-Con 
Utilitool, lies in the uniformly high character of the inquiries 
which have inundated us since its announcement, and in the 
countless enthusiastic commendations of men who know tools, 


Here is the testimony of experts who know from experience what 
they want, and who in many cases have told us of their eager- 
ness to dispose of present equipment in order to replace it with 
the Ar-Con Utilitool. They recognize, for instance, the out- 
standing superiority of its 14 H-P., ball-bearing, repulsion- 
induction type motor—a more costly type to build, of course, 
but also more efficient, with its abundance of reserve power and 
greater freedom from trouble. And they recognize the same 
high standards of design and construction, the same ideals of 
quality translated into terms of strength and accuracy, in every 
unit and accessory of this new and better workshop. 

In short, Ar-Con Utilitool is not a plaything to tire of when 
limitations are revealed; it is a dependable, efficient outfit that 
is a never-ending source of delightful, 
constructive recreation —and, if you 
wish, of profit as well. 

‘You owe it to yourself to learn all about 
this super-efficient_ home workshop— 
and there's no better time than right 


Tue Ar-Con Toot Company 


500 Fassett Street - Toledo, Ohio 


. ine Anon Tool Commeay 
1 500 Fae Sr, olne,Ohio 


m1 


Mall doeriptive crelar on APCon Dill with prices 


“ia 


for Builders of 
Ship Models 
ofacient and Modern 
lee Met ep poles 
sala eacea tee ed ore 
Se es 
te gare gee 
Tee Fiat ic corey moieties wee 


‘Hulle—Male to Scale of selected. white 
‘in che rough party finished oe completly 
finished 


wt Fitings Boks, Deed Eres, Teobackies, 
leats, Chocks, Davits, Airports, Capstans, 
Binnacles, Rigging Line, Sai! Cloth, etc. 
‘Model Sailing Boaty Complete ready to sit 
Model Power Boats—Complete ready to run 
meme ses “a 
Comsirotion Sets it diferent stages of com> 


ieton, sping motors 
‘Stel Boilery Made of veamles tabiog, boiler 
fitiagy, blow torches 
‘This booklet has many pages of information 
Ueful' to. modelmalern ode yachemen 
tnd ochers on suiliog Model Yachie 
Bret history of Steam Eagines 
Mlostrtion of famous models made by the 
Howe of BOUCHER 


Pree 
li 
ee 
ee ag 
Lleyn 
Wars ore oie a 
enlitergeentg Wy ny ie 
oat er leider hog 
Ss ely ejay el 
eid in 


413 Madison Aven, 


Depe. FS. New York 


Tloed i 96 Hr which plese se your bookie 
see oa 


POPULAR SCIENCE MONTHLY Webruary, 1929 


Building the Buckeye State 
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Hy 
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iin pouion 
er te wie then 


: 
iin 


the struts, draw it down tight aft, and turn Uh 
‘end up. Do this on both sides, of course. 


Me the wena maybe te 


"Balre oe Bild any higher wed better 
rulers 


mai make and Bx the ‘and stern wheel, 
“There are three rudders moving in tnison, as 
and shown in the drawing (Continued on page 124) 
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and 
NEXT should come 
fall 


oer 
BER TBP 


‘The Bristol hoard raila ore prepared in two 
{ong pees, one for each side of the model 
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Dont Pay Me a Cent 


If 1 Canit Give You 
a Magnetic Personality 
-5 Days FREE Proof! 


Ni Ornate how lacking you are in 
qualities of leadership, no mat- 
ter how colorless, timid, unsuccess- 
ful and discouraged you may be, I 
GUARANTEE to so magnetize your 
personality that your whole life will 
be completely transformed! 

T can give you poise that banishes 
self-consciousness, charm that makes 
you irresistibly 
popular, personal 
power that will in- 
delibly influence the 
minds of others and 
amaze your friends. 

Till make you a fas- 
inating force in so. 
cial life, a powerful, 
dynamic, command: 
ing figure in your 
profession. You'll be- 
come more popular, 
more prosperous, 
more gloriously suc- 
cessful than you ever 
dreamed possible! 

Let me send you 
the proof—absolutely 
free! If within § days 
you do not experience 
‘a decided change in 
your personality, if you do not find 
yourself making new friends with 
ease, if you do not discover yourself 
pia ‘on the way to social popu- 

siness sticcess and personal 
Weadganip just say 00, Tel soa say 
principle of personal _ magnetism 
can’t do every single thing, that T 
said it would do. And you won't 
owe me one penny! 

What Is Personal Magnetism? 

‘What is this marvelous force that 
raises the sick to glowing, vibrant 
health, the timid to a new confident 
personality, the unsuccessful to posi- 
tions of wealth and astonishing 

? 

You have it—e has it— 
but not one person in a thousand 
knows how to use it! Tt is not a fad 
not a theory. It is simply you, 
yourself—your manner—your own 


pst see 
Eoate the 


* tanks toed 
ee eth in tan pr woomss, 


Youve iE 
a Baar 


marvelous personal force, released 
snd magnified « bandrediold i on 
amazingly clear-as-crystal, scientific 
way "More necessary than good 
looks. More valuable than money. 
For without it a salesman is hand- 
cuffed! Without it business man 
is powerless to command! No actor, 
no teacher, no orator, no statesman 
can long hold his au- 
dience spellbound 
without this supreme- 
ly influential mag- 


netic force! 
Personal Magnet- 
ism! How easy to 


release it! How 
wonderful its results! 
No long study or in- 
convenience. Not the 
slightest self-denial. 
Just a simple, clear, 
‘age-old principle, that 
taps the vast thought 
and power resources 
within you, releases 
the full sweep of your 
magnetic potentialities 
and makes you almost 
a new person from 
what you were before! 
Personal Magnetism is not hypnotism. 
Hypnotism deadens.”" Magnetitmawak- 
fens, inspires, uplifts. Personal Maj 
icity. Te slike electcty 
in one way—while you cannot see it, you 
can observe its startling effects. For the 
‘moment you release your Personal Mag- 
netism you feel a new surge of power 
within you. You lose all fear. You gain 
complete self-confidence. You become al- 
most overnight the confident, dominant, 
successful personality you were intended 
to be—so fascinating that people are 
drawn to you as irresistibly as steel is 
drawn to a magnet! 
‘The Facts Are Free 

‘The fundamental principles of Personal 
Magnetism have been put into an extra 
iarge volume under the title of “Tnstan- 
faneous Personal Magnetism.” “Tt is bound 
in beautiful dark banrundy, with the title 


ical Magnetism,” "The Magnetic Bye,” 


23 


s,"" “Rapid Magnetic Ad~ 
spose: saath 
igee nis hess Saye 
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Send Coupon 
Today 


You must see this 


Scday period, return 
ined i costs you 
fothing. Otherwice 
ies your own 
remit $3 in fall payment. You are the 
tole Jade You do Bo pa ale yo are 
shelly ashe hen on 83.00 
ou simply cant delay, Cp and 
the coupon NOW. 


Ralston University Press 
Dept 14-B, MERIDEN, CONN. 


A ight be the 
days’ FREE EXAMINATION 
‘witht e's ap Ewer ron 2 ope 
rc alr Ba ox Feta the nk witout St 


sed me the 


‘You 
i Fitereen® ee 


Name. 


Adres 


cay. 


POPULAR SCIENCE MONTHLY 


Valve tappets 

and check nuts 

do their turn 

with case and grace 
when gripped by 
these B& S 

Tappet Wrenches— 


Long, lean, light wrenches 
which handle just right 
for hair-fine adjustments. 


Correct angle for “close” 
work. Easily held 
away from hot motor. 


TAPPET WRENCH SET No. 46 


hha i 
Since orbed for the heavy 


Visit our forges and see your 
‘wrenches ie the mating: 
he ©. SpEN 

BILLINGS © Company 

‘Hartford. Conn. US. 
New Yorks 11 Park Placa 
cascager 69 W. Washington Bid, 


Ample clearance forhands. 


The Buckeye State 


(Continsed from meet 128) 


om page 18, Tey mnt be accratly fied 0 
that they willbe sans in ine with he a 
ett aad allow the wheel to torn fo tht 
furve. Thy ca be of woo metals the 
felmnc pice with dr poste Note tet the 
mone ree ith their ports ‘Ne tha 
Catns post ave uber, bat the center ons 
‘Mende fst tiregh the botler dec, Because 
that redder han no support under he main 


To each stermpeat drive eyes made of pins 
and into the outude rulers drive aod bend 
‘rer pins to fit in the ves. Foe the uno gear 
Sake thre ler onelong with two holes, od 
Seem eens ini whee tty on the 
rare hates which St tightly on 
resp ‘The tillers can be made of sheet 
BS oie corte wih te Satan 
& ith the distances 
Erreane tiiey pit oxetciees or eer pee, 
the tiles with oontchras wr 
Paw the rderposts ‘their holer and 


ously installed. 

‘Set the pintles in the rudders into their 

‘in the sternposts and drive pin 

the center rudserpost ubove the deck 

to prevent it frum dropping lower than the 
bers 


ol 
‘The wheel and remainder of the fixtures will 
bbe described next month. 


Mississippi Books 


DITIONAL information about Mis 
sisaippi steamboats and many facts about 
the dramatic history of the Valley can be 
listed below.” The list 


ap pets 
earner 


the others, the majority of which are out of 
print, are available in many public libraries. 
‘American Steam Vewels, Saxuel Ward 


"“Chreelgial History of Stem Nesieto 
iat Misery of Stam Navigation 
MO Pele 


2 ‘on Western Rivers, 
Geo, Byron Merrick. 
pity of American Steam Navigation, Joh 


"Mississippi Steamboatin’, H. and E. Quick 
(63.00), 


The Romance of the Rivers, John T. Faris 
‘Sw: Bot, Bia Ferber (92.00). 


4 


i 
fi 


"The 0 
Reise 
‘cree 

Jewelers 


lid 
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‘ns 


“Dont make a monkey 
of yourself” 


cried Bob as 


BO, 25 slay patting his foot into 
things. 

T was spending my vacation with him 
when I met his cousin, Helen. Instantly all 
other girls faded out of my life, Tt was love 
‘At first aight, But unfortunately she didn’t 
seem to feel the same way about me 

‘ke all young lovers, confided my troubles 
to the nearest willing ear. Tt happened to be 


You've got nothing to worry about,"" he 
insisted when I finished my tale of woe. “Just 
Teave it to me, All you need is a little pub- 


ity. 

Teh en and there I knew I should have 
kept my mouth shut 

Mae very next day he announced that he'd 
jut hada Tong talk with Helen and according 
{orhim, “put me over big.” 

“iy! "What fd’ tell her about you is 
nobody's business he exalted. "When T ot 
through with my little song and dance about 
wrhat's whis you are at the ofice, Tpuled my 

“Nand ‘believe me, boosted 


‘What was it 
Wel, you see, she’s crazy about music. So 
T conveniently forgot. that’ you can't play a 


note, and told her you are’ an accomplished 
pianist” 

“But Bob 

Not anothcr'word! I've got you siting 
pretty, now. If by any chance you're asks 


{o play—just say that you've sprained your 
wrist playing tennis. I'm some litte fixer, eh, 
what 

‘That, very night we were all invited to the 
‘Carews’ party. On’ the way over, I sensed a 
Dig difference in Helen—a diference that made 


my heart beat fast with a new hope. Perhaps, 
after all, Wob was a good fixer. 

A litte later in the evening we were all 
saathered around the piano, listening to the 
father indifferent performance of one of the 
guests. 


1 Am Asked to Play the Piano 
“Pm just dying to hear you play!” cried 
Helen. "“T've heard so much about your 
talent? Won't you play something for us 
"Veal Mleasel” came from all 


siden 

With a smile 1 bowed low 
that co be o floture 

Guuncing up { sow Hab's gin change to 
amusement. "This was not pare of the pant 
ny foring i ran"Sgme Vad 
vert the piano, 

‘Quick as & flash Bob tollowed me. “For the 
Jove of Pete get any from that plato,” he 
Whispered exedly. “Don't make’ monkey 
WP sbarell “It Hien ‘ever hears you play 
Shell think everything cle told etfs bunk, 
‘effuming to the guests in an eft 

urning to the guests in an effort to save 
his own skin, Bob announced, “Perhaps ‘we 
ould wait nil some other time. You sce, 
Hs writ vas slightly sprained fn tennis thi 
alternoon and. 

“Oh thats aothing!” T broke fa, and as 
ie baked at me dumfounded, Tsat'down at 
og aaa see ee 


Without any further hesitation, and with a secret 
smile atthe surprise Ehad wp my sleeve, began the 


+ and replied 


fist notes of Krving Berlin's famous“ Russian Lalla 
Dbyl™ The tantalising, iresistible strains seemed to 
throw a spell over the guests, One Uy coe they 
‘Quietly moved nearer the piano Until son T wat 
Seaphetely surounded by faptfeteners 

ob was so stupefied that all he could daw 
stand there ia open mouthed amazemen! 

‘On an on t played losing mel! in ey musi. 
1 forgot Bob's ‘sstonthment™-forgot the plow of 
fdmiation in Helen's eyerforger everyting but 
the beautifel melodies that always opened a new 
‘world for my enchantment. Swept away by the 
iter magic of erli’s eons, Tan unaware ofthe 
Sent tribute that followed my playing wat oun 
Aerous applause shook the room 

‘That brought me to myscll with start. For the 
rest of the evening I was the lon 

Bab could hardly mtrain his 
were ally home. 

Boy! You sure stopped that party dead!” he 
‘exclaimed. "You coald have knocked me over with 
‘feather when I beard you actually playing? Why 
‘Sadat you tal me you knew bow?” 

You never asked whether I Knew how to play,” 
countered 

"Of couric not! Last summer you didn’t know 
‘one note from anather—bow was {to gues Youd 


I sat down at the piano 


essomed into a 
Not overnight 


complished pianist overnight?" 
actly!" L smiled, “Although it 
almost seemed that way! Remember Unat Free 
Demoostration Lesson in mule T ent for?" 

Fou don't mean the ne. that was, supposed 
to show you how t0 play without & teacher, do 
you" 

The same! All the fellows said it was 2 foal 
stunt and that T'was crazy to send for it. Well it 
Fappened to be the best bt of Tuck that ever came 
say way! I didn't say anything about it because 
divine want every one lnurhing at me when 1 wat 
forthe course. That cour ertaay ie wear 

"So you realy are an ‘accomplished’ pianist 
‘The jokes on ne all igh 

“Oh, 1 wouldn't say “accomplished, "I Iaurhed 
“But enougi of pianlot to get x lot mare fun out 
of life thant wed Yat 


You, Too, Can Learn to Play 
Without a Teacher 


The shove story i 
ply your favorite 
Sit heeletied 
4 milion. people all over 
piste at ian gain You don't ave to 
om the slightest thing about muse. Flt you 
are eld what to do-then a picture show you Row 
terdo stAhen you doit yours and hea it. No 
Drvate teacher Gold make it any char 
‘You learnt home in your 
study when you please—and 
peas. There 20 
cern pay simple. familar 
ty note right from the mart 


Free Book and 
Demonstration Lesson 


Our wonderful iustrated Free Book and our 
Free Demonstration Lesson explain all about this 

va, Ty prove ut how any one 
‘ol what old, slow 


You 


Tiyou really 
play itnew 
Peeeds, rood 
tines, seca "pope: 
Ineity and tn 
created Income 
Sppel to. you = 
Eke als cpper 
toate focmake 
Une. “Row! 

the coupon 
fend it eto sto 
iste. Tastruments 


PICK YOUR 
INSTRUMENT 


Yiatin 


Plano 


cn 


supplied when 
needed, cashor 
Gui. U. SS 


Us SCHOOL OF MUSIC 
EE Branewick Bldg., New York City 

Pianse apd me your fee bole "Attn Lesont 
jg. Your Own Home," with iicoducton by Dre 
1 Frank “Crana. Free “Demonstration. Leston”and 
[peace of par eee payment plas Tai 


1 save you above instrument? 
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Decorative Metal Sawing 
{Contin rom ee 70 
bade shouldbe straight up and down. When 


then you may resume ing the al way. 
PuEy Gate Save cee 
suved by delng ts forthe saw to tam it 
stall Tt is always necessary, of 
ist least one hole in each inter 


Tt you rub a lump of beexwax ora candle on 
the blade a intervals, i will help the saving 
Bass is probably the metal cane to sayy but 
silver and. gold’ are both excellent, Copper 
tends to ling to the blade. 

ery thin metal mich a5 No. 28 or 30 gage 
is best fastened with shell to 8 poe of 


Lathe immediately upon receipt 
ied Gooner ba crore 
Sormonthe to pay balance in equal in- 
stallments. With each Lathe we send 


Free Complete Instruction Book, ES te 
“How to Runa Lathe.” seecateecntarcemetcert 


«Write for FREE Time #22: 
-y., Payment Catalog 40 


fen thick, pasteboard. 
Se —thowing 96_ sizes and pes ot 


ee fromm it ck 
+ feasted mrt ek 


SS iew Model South Bend yuch delicate work. 
swith Prices, Down Payments, After practicing on serap metal, the beginner 
wand. Monthly Payments on can mae te tapot “tle or and sted 
See te cachsize.Catalogalsoshows: ia ie Bre ie bt mata to 
go arger sizes of lathes from stil, make up 1 simple design of 
os 11" swing to the 24 the same type and then transfer 


piece: 
TN ving. Fil out and 4. en oa $Me Te dant re tn 


ey mall Coupon. Side shape may be cut out wth 
rat “Rear but its excellent 


a * SOUTH BEND, LATHE : WORKS 
ste Ew York Cay! JB Denman 


mscot INVENTORS | re Queer eet. | tog sal ede es and lrg bled 


left by the dil on the underside of the metal. 
Next saw out, the design; then fle the cut 


sc which have we ne eee 
Se cigs el ast Gi welt 
Sy cares followed by fom 
Sony ial ew oi Spe mag 
Sie te oh doenie sauna 
aoe been fed or ts wot hol the tok 
ted tetra the Yes jouw bet Fes paper 
tect the metal from the * 
edge ney te teoesd oes oer 3 cw 
sgt bet won held athe vie mF 
CH&A | fe inane ahs wecgn alg 
‘Tie corne of the eave pre do ot need 
Saw Table | otc alisct Tonk tain Ge pose 
mmc ete RSS | soy way vou 

‘Many si =i projects, such as blotter cor 
EE | a tyr knees and wath fe ay 

SLi acerstetsth 


PANY We Build Models Dames or rom 
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Big Savings on LATHES 


for the Tool Room-Manufacturing 
Machine Shop Repair Shop Service Station 


New Model South Bend Back Geared Screw Precision Lathe 
More than 42,000 in Use in U.S. and 78 ‘Countries 


_~ 


Fastening Objects 
to Plaster Walls 


Sher 
Se Sit tod ts ot 
omen Price "150 


hold in plaster walls oly when 
‘driven right through the plaster into one 
of the wall studs, or uprights, to which the 
{ath is fastened. ‘To find one of these uprights, 
tap the wall very gently with a hammer and 
Tisten to the sound ‘ound is hallow 


‘The nails are deiver 
ly good naling 


is ordinarily are placed 10 i. from cen 
te fo centr: you cn, herr ate othe | 


chipped Usean ordinary twist drill, Guted 
dil oe gimlet Lit 


How can something be fastened to a 
plaster wall at a place where there ix 
tno stud to give good nailing ? | 


You can secure any South Bend 
lathe by. making a small pay-” @ 


our order, and 4 


below) of suitable sise and drill ahole to receive | No.2 Lathe for wheeis to 36" diameter "SOS 
it. "Plumbing fixtures, clocks, shelf brackets, | 55 patne tor whose 42" diamence "L754. 


Wit for Fre Cat sheng 96 sie and pe of 
‘Seah Bend Lather 


South Bend Lathe Works 


819 East Madison Street 


South Bend, Indiana, U.S.A. 


ad = Ne 


sour 


METHOD oF 


land otlier articles of considerable weight may 

bye fastened with togele bolts 

Light ‘objects, such as pictures or mi- | SPORT BODIES FOR FORDS 

ors, can be hung by means of the hooks or | f 
“pusless” hangers shown, which are sold in 
vtrious sizes according to the weights they are 
intended to support. These may be used ans 
‘where, without reference to the studs behitd | 
the plaster. Drive the pins carefully, expe | 
ally the larger sizes, (Continued on paso 
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Wheres 
the can of- 
PLASTIC WOOD? 


Whar if a fixture has pulled out—and 
towel racks, glass holders, and other 
fixtures set in tile do come loose?— 
itis easy enough to fix them perma- 
nently with Plastic Wood. Just clean 
the hole to remove loose plaster, wood, 
or dirt and fill it up with Plastic Wood 
athe amazing household product 
that handles like putty and hardens 
into solid wood. Then, when hard, 
screw the fixture back in_ place- 
61, if ie has no sci fe while 
the Plastic Wood is still soft. 


PLASTIC 
WwooD 


[eg V8. Pat O81) 
Te comes in two form—Plastic Wood, of 
ppatural wood color, and Plastic Wood White 


‘Waterproof Tile Cement, which dries to a hard 
flat white, and is particularly useful around 
loose tiles and other places ina tiled batheoom 
here a white fnish is desire 

Plastie Wood is waterproof, greaseproof a 
weatherproof. It has a thousand uses indoors 
(oF outdoors, and forthe handy man it nelps in 
almost any wood-working job for sealing joints, 
filing cracks, moulding, or repairs. 


Plastic Wood Solvent 
‘When working with Plastic Wood, keep = 
‘can of Plastic Wood Solvent on hand to soften 
i fic hardens too rapidly, to thin it if necex- 
tary, and to clean the hands and toole after 
using. At dealers, in 25 and SO cent cans. 


antes Hard 
the rn 
pom Wind 
geet 
{| 1b, $1.00 4 Ib. 3 ets. 


At Hardware and Paint Stores 
ADDISON-LESLIE COMPANY 


2312 Bolivar Street ‘Canton, Mase 
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Plaster Wall Fastenings 


(Continued fom page 187) 


the pains to drill 
then. 

‘To drive ove ofthe pins. it ithdraw the 
‘in until the hook can be held Srmaly against 
the wall; then drive the steel point home. 


allots do you drive screws in plaster 


1. Locate the stud behind the 


driven. The fiber 
po hv nT 
tightly in plaster, 
‘coment,  stueeo, 
‘and similar materiale 
%. Hetween studs it 
is “cten “pombe 


‘This expedient ix more wseful i 
with cement walls und floors, 
Portland coment is sed instead af plaster for 
‘embetiling the screw. Iron cements and plastic 
‘cd preparation ar fen ed inthe sme 

in no case should any weight o 
‘Srnin be put on the screws until te cement 
has become thoroughly hard. 


How to Waterproof Shoes 
HORS can be mace waterpolo atleast 

highly restant to mmtre by the ws of 
cone of the Tollowing formulas recommended 
iirchemists of the 


SiDepartment of Age 


‘Formula 1: Neutral wool grease. 8 ot; dark 
petrolatum, 4 cr; paraffin was, 2 ox. Formula 
%: Petrolatum, 16 62; beeswax, 2 cx. Formula 
4: Petrolatum, § on: parafin wax, 4 02; wool 
srease, $o2.; crude turpentine gusn (jam thus), 
ormula 4: Tallow, 12 ox; col ail, 4 os. 
formula to use depends upon the ease 
ich the materials can ee obtained. 
iredients must be melted before being 
od applied warm, but not hot, to all 
‘outside parts of the shoes or boots. The soles 
are then saturated by seting the shoes ortots 
inwshallow pan with suficient melted greave to 
cover the soles. Rubber heels, however, must 
be Kept out of the mixture 


CAMPBELL’S 
INFRA-RED RAY 
LAMP 


Have You Some 
Troublesome Ailment? 


a 

te ang 

cs fare, rea 

pha oot ee 
Eee pain 


Let Us Send You 
Our Book on Infra-Red Rays 


a a ea 


THE PORTER CHEMICAL COMPANY 
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PUT THISW® NX ROTA 
FREE For lO Dan No Deposit: 


A New and Improved Serkshor 


Here is a workshop built to a standard of perfection. fn operation 
Bete arabic ir onstruction easy to operate, Tt ie abacltely dependable 
‘and will withstand severe constant service. Try it for ten days at our expense 
a ‘and you will be convinced of its superiority. 


Furniture manufacturers use MAC, Tie 
“What Can I Make Ges Ser eas i 

tn, Home workers use it for pleasure and 
from a Block? profit. C a 


By Donawp W. Crank ‘CROSSCUTS, DRILLS 
SURFACES, POLISHES, 


A PERE EHOP 


liary parts can be made 
cardboard and 


4 sf ta oe lnest 
Still Greater Bargains in Boice Machines 


esach mechioes, new ofr you the. very renters bares 


rent ace Cane Machons“Unsdrnanend iv 
rane completely otorived ad Rane ‘nachinse Pre 
"Lstalaingly low priced nt 848,470 and 
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NOW’! 


ADJUSTABLE 


Sc 
CARBORUNDUM 


DETECTOR 


A turn of the 
Pressure screw gives you 
perfect tone balance. Then 
the position is fixed by ad- 
justing lock nut, so that 
the pressure remains per- 
manently sensitive. 
QJust another improve- 
ment to further assure the 
perfect tone quality you al 
ways get with the Carbo- 
rundum Detector—and 
tone quality is everything. 
Recommended by noted 
radio-circuit designers. 

DEALER OR DIRECT 


Send for Pree Book 
‘THE CARBORUNDUM COMPANY 
NIAGARA FALLS, N.Y. 
Canapuaye Caxnonenoun Co. Teo, 


Snr A We | 


‘Tus Cansomuxoum Comrasce 

"Niadana Paes, 

Please send me your free Hoskp Book «- 
titled ™ Carborundum in Radio” —D-S. 


Name 
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Liquefied Helium Boils on 
Ice and “Freezes” Tin 


(Continsed Irom page 28) 
shaft in the air and take the weight off the 


pts 
Syant helium tank atthe from of his speed 
brat to lift it out of the water—and another 


er to jump from the top of a burning 
> The latter had much conBdenee 
te tes i 


at 
suit The upp as owpel bythe ol 
temperature pal enone, of 


dim 


"Gal Tew ssentias hed ean 
But during the war a curious incident is 
said to have oceurred that set nations think- 


ing. ‘A. Royal Fying Corps : 
Pt pine entnateed’2 Zepeda te 
fly de day 17 the ary gen 
pene re with incenary ballets nd watched 
tose the ship burt into flame~for he knew 
‘rhat happens when hydrogen and incendiary 
Tree gt together, Hot the Zap it bra, 
and it kept right on going. ‘Asoaoed, the pilot 
‘turned to his bse and reported the mystery 
‘The Germans had a dicigibe that incendiary 
bhllets could hit but mot fire. Headquarters 
‘consulted "Sir" Richaed-Threlifall, eminent 
Scientist Sir Richard replied that undoubtedly 
the diiible was inflated with heli 

“There were no more repro Zeppelna dur- 
ing the wa, for this single “myrtery ship" 
Drabebly exhausted the last cubie Toot of the 
Elfin ‘Germany. But it started world-wide 
Hints or more of this strange and valuable gas. 


AT THE ctr of the United Sats int the 
jar and, 
‘led upon the Bureau of Mites to 
helium. at any price. Already the 
hhad detected traces of helium in the 
‘of certain Texas wells. They set 
rst helium-estraction plant at Fort 
Vorth, and before te war ended 750 cylinders 
of helium gas were of, the wharves at New 
Orleans Fey, 10 be shipped to’ France for 
Army observation balloor 
hut it was not oti 1980 that the fst 
helium-flled airship in the United States, the 
ERT, took the air’ Meanwhile another plant 
had been erected at Dexter, Kansas, where 
helium was found in a curious way. For years 
the residents of Dexter had been smarting 
tunder the banter of their neighbors, In 1903, 


fatural 


tiro drillers digging for oil, had struck a heavy: 
flow of gas at lew than 500-foot depth. Local 
oosters talked of an industrial boom and a 


celebration was | But when the time 


papers kidded Dexter wickedly. 

‘Tater a way was found to light the gas, and 
‘use it for fuel, but it was worthles as an 
illuminant. By chance Prof. H. C. Cady, of 
the University of Kansas, tested the gas and 
found that it (Confined on page 131 


February, 1929 


BethelomBrown 
of Your 


Everyone _has 
heard of Tom 
Brown, leader 
of the famous 
Tom Brown's 
Clown Band. @ 
fone of the 
Nighest priced 
musical acts, 
that has ap- 
peared allover 4 
the world, 


If you have not seen them, you have probe 
iy heart them play on Victor Records, 


musicians to eam, 


Fue Tone Saxophone 


‘The many patented improvements, found 
only on the Buescher, assure a more beau 

‘iful tone, finer and more 
‘accurate’ tune and easier 
blowing qualities. 


Easy to Play— 
Easy to Pay 
Because of its many advan 

the Boris S- 
hone it remarkably eay 
SS ee 


roar amare 


zn your own hows 
Sarophone, Cornet. Trumpet, 
‘Trombone or other instrument. Fa 
‘oat and. mail coupon for ull fore 
mation. "Mestion. Instrument a 
‘hich you are Interested, 


Buescher Band Instrument Co. 
2603 Buescher Bleck h 


pessuannsind 


GEARS 


jj All Kinds-Small 
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IMPROVES 


Your Radio | 


The 
HAMMARLUND 
“Midline’”’? Condenser 


"write Dap. PS for Folder 
Hammarlund Manufacturing Co. 
424438 W. 33ed St, New York 


ov Batwn Radio 
immariund 


the Cshieebel 


NG, em 
BiG marco at 
eons ot" Carter Radie-Phons 
mat irs ee 


+ Sarevelstbe joule 
aed "folder on request. 
Carter Radio Co., 
© 58 Relat Acts 


Ta wie AT, 


“The Majority's Choice. 


A definite program for getting ahead 
financially will be found on page four 
of this issue. 


© This seal on an advertisement in POPULAR SCIENCE MONTHLY signifies the approval of the INSTITUTE OF STANDARDS, See page B- 


POPULAR SCIENCE MONTHLY 


Liquefied Helium Boils on 
Ice and “Freezes” Tin 
(Conta from page £30) 


contained nearly two per cent of helium. A | 


15,000 eubicfoot-a-day plant went up, drills 
{ound still richer helium at greater depts, and 
‘at the end of 1917 the plant was running. A 
Blast real aproed in Canada: where bei 
‘alo been diacovered in smailer quantities, 
‘bat was shut down when the war ended. 
"When news came that the Petrolia gas Geld 
of Texas, which included the Fort Worth plant 
‘and two others, was pearing exhaustion, 
Search for new fields was made. ‘The 


{a piped from the well into 
SEs mgood cad then allel tk 
Temperature 

{i searing 


transportation of the 
hipped only’ in. cylinders, 
I the iiLfated Shenandoah 


steel concern, a special ta 
{that consists of three steel tanks forty feet long. 
‘and nearly five feet in diameter, mounted on & 
fiat base. "They contain helium forced in under 
the crushing pressure of 2,000 pounds to the 

juare inch. “Twelve of these’ carloads will 

‘the Lar Anger. 

A final problem was the purification of 
helium from an airship's gasbag, contaminated 
by air filtering through ‘the ‘after 

ight. Three partying ve been, 
built by the Bureatr af Mines, ome of thes a 
mobile plant in x railroad car. A stationary 
plant, at Seott Field, TL, cam reclaim 10,000 
‘Eubic feet of pure helium in an hour. 


Huge Machine Makes Trick 
Shots for the Movies 


the human eye, ave 
‘ten th a sl doe ats The 
dew technique is reponable for the lifelike 
alto ch rer for rae, «pr 
imate lm ese nt te top 
Circus tent, followed by a lowup of 2 see: 
tion ef te staring. belles nodence below 
ow are mch sequences made? P. W 
Marna, the German motion picture director, 
ewes ean, i clarion 
tapers of aster company, has perfected the 
‘ivi that males the "Cheese" pene 
It's tweaty-ton pice of machinery, re 
seobling deck, with an 
the fore of n tlesopie ston 
Shortened ‘or lengthened. "A horizontal boom 
‘Shocan be increted or decreased at will To 
{his boom ether a platform orenge is faxtened, 
te inapn the plato ete cae tat 
fhe camer mea works The 


Tt the platen | aes 
‘and. their 


Place, to prevent 


‘bythe swift 


TPATERING the char 
‘fecomatieally. The 
Chargetnhavewlded soother feature 
fo dsr many advantage 

—no acids, no water, no corre 
2S, ng tee mo ey 
te org a ah 
‘whem the battery is ow, low ¢ 
Tag rate whem the battery in uk 


ery. Le 
ca interfering 


“with  Feeeption’ 
Sithout injuring the battery. Long 


feeiyatructions and Guarantee 
iSiel on couaier 

"The 3 Ampere Tapering Charger 
Maio crap charging bee 
fpinerautomiiiba eal 
weeAventges ef smaller charger. 
No attention needed —junt plo 
Tenis and 


Rectifiers 
‘pot allected by accidental overl 
ag oF line surges! 


ELKON 
Replacement Rectifiers 


‘This exclosve feature ofthe Flkon 
ectiersisavingeastomersmillions 
etna rs ong 
roars for at "year oF 
Fal ill pre ae 


ropromeph nnn 
Mogig ema 
ie 
er Eiken isthe only wnitnuthorised 
cians 
Hnaiyoeon 


ELKON, me. 
pont] 


pana en, 
EMTS, 


Rp ils be aatnon Ave, Rew York Cy 


Sod ee complete inarmation om the Elko 
Eating 


12 


Make big money 
from repair work 


Practically every 
householder spends at 
Teast $10.00 to $50.00 


each year and many 
SESS ni several times 
that much on simple 


repairs that ean be 
made quickly, easily and well with 


SMOOTHLON INO: dl. 


With 2 can of 
Smooth-On yo 
can save this 


money in your 
own ‘home —and 
by doing similar 
repair work for 
others, you can 
make money. 
No. skill is re 
quired to make 
© Lah ot radar fom 
repairs and the Lad st ruler fit 
ount of “7 


Smooth-On used on any one job 
seldom costs more than a few cents. 
Typical repairs that can be made per 
Jectly with Smooth-On:—Stopping 
Teaks in steam, water, gas, oi 

stove pipes, mending cracks, breaks 
‘or leaks in furnaces and ’ boiler 


, knives, hammers, brushe 
drawers, ete., tightening loose serew: 
hooks, locks, door knobs, ete. 


On the Autonohile:—Making cracked water 
ckets and pups good ax new, stopping 
ks" in radiator, ose connections eat 
nk atl gs, oll‘ exhaust. ines, toa 
i fume Joint between exhaust 
Pipe and tonneau heater, 
Lightening loose head 
light posts, keeping 
ian ep, "hub cap 
‘thd uta from loosen 
and fallin i, ete. " 
‘To, met perfect results, 
rt i for and ae 
he Smopth-On "Repair 
Book, "Free if your re: 
‘tr the coupon, 
Get Smooth-On No. 1 in 
Footy Ib, or B-lb, tine 
{any hantware store or 
f necessary dire from 


Ee 


Dat 1,54 Commu he 
JERSEY CITY, NJ. 


SMOOTH-ON MFG. 00., Dept. 37, 
‘574 Communipawe Ave., Jersey City. N-3 
Prean nen th fe Staath-O Repais Book. 


| airplanes are to rush cargoes of 
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Men and Ideas Setting 
the Pace in Aviation 
(Cetin om sat} 
cr ld te te soe e's rppcng 

Se er 
casa npunrony sl tatbesteliy 
Py eer 
See intel d's ta an home 
dip Set ne” etre 

eee ie 4 
Wake ld Dages, OF Se? AW Com 


Fights Fire in the 

WHEAT is id to te the oly antic re 

cstingssher for planes has recently been 
pretend a, an American plane-buildin, 
erin Baropenn invention, eo 

Sots of central chemical tank from ich 


“Prop” Blades Made Hollow 


SOLD pope de may oot ofl 
sede the Kuve sucentl The 
few blades of chrome, vanaiom. set, are 
isiow 


two. 


Hops from Train—Crash ! 
| A CHICAGO pitt tol to tke of in i 

Plate, rm the ra fo opeding Flr 
tenia te oer cg.” poke wus erched 


| Saker a 
| pst eicage tera pt bo 


saad the by, nes meting te show (oe pends 
Tilty of dispatching aie mail from © moving 
train. “His diminutive Mosocoupe mn 

va to the top of an Tilinois Central 
Train oathounad from Chicago. When the tain 
tras making sity mes an hour a cross current 
Tied one wing aod the plane went at of 20 
twol and crashed upon the northbound tracks 
Ballough erawted out of the amashed cockpit 
with only seratehed knee to show for the 
Thishap 


“Aerial Fish Express” 
LAS INTERNATIONAL “nea fh ox 
em to be established betes 
ana the United Stat esi to 4 
escan government ica ot 
reason 
fant 'tetreenLagion Madre, ‘Menem, od 
Houston, Fens The oovel print backed 


Housion business men, who have purchased 
planes for the service 


Duration Record Stands 


Even Ice Cream by Air Mail 
'WO quarts of ice cream recently traveled 


‘be eaten there nest day. With the container, 
the bundle weighed twelve pounds and bore 
{818.50 in air mal stamps. 
‘Hundred-mile-an-hour mail delivery has 
gpot othe odd ieme on thir way: eventing 


from bread to pawn tickets and jewelry. 


ILL, milder 

W rea what 

you've been smoking. Milder, and 
tellower, and for two perfectly good 
reasons: it's choice leaf and it's aged 
‘more carefully in the warehouse. Result, 
Sie Walter's favorite smoking. mixture 
har so much genuine distinction of flavor 
and fragrance that sophisticated pipe 
are prompt to recogaise i and 


grow 
LIMITED OFFER 
{Gor he Uaied Sates onl) 
you favoritetahaconit doe ot ery 
Sic Waler Raleigh send us hima ed 
aaron In return fr thin courte, wel 
bedelghted to sed you without change | 
aall-dnetin f thin milder pipe mist. | 


iW, 
> 


SIR WALTER 
RALEIGH 


Who discovered how good a pipe can be 


It's milder 


Bebevary, 129 


Prospecting for Gold 
with Electricity 


pal ais eras 
re 

yen te had te sling Sek 
recent a a ia 
Rega ce seios aseaeeeae 


ie trap 

a tal ee oe 
ee 

ay ones 


hich was simply plee of mametised fos 

‘re, they dellect’ a compass neele near by, 
‘and play tricks with @ more distant, but more 
sensitive, electromagnetic detector, such as a 
modern magnetometer. 


YWHULE the, Bureau of Mines experts were 
using electric instruments to survey the 


coc ets Neel” 
(ie at in, Be 
eric cores Gaal ae 


i ih a magnetometer, by taking vantage ok 
its magoetis properties. A highly sccurate tay 
revulted that checked ‘tol vith the electric 
‘irvey and the original Geologie Survey ma 
“Arsasing mineral “finds” of gokl and other 
tances have been reported by the 


into the earth and striking an ore body, are 
suid to cause the buried metal to rebroadcast 

‘through which its location 
nich ava ocal radio 


Feeeived 
i ‘hose of ion, copper, snc, 
Rode are described ax peculiarly aus: 
le to discovery by radio ayparstut 

periments by the Buren of Mines in a 
cart Mine hat oo wheter ai 
‘raver woul penetrate rock to nny. great dis 
fra per hetenalyne 

hove the earth 


succesful has prospecting for oil with 
ial "crthauakes proved that several 


ip the San doug ‘valley 
‘measuring’ the speed. with 
‘Alcs cxringela roves tp rastone Mesa 
travel through the earth, observers can tell 
‘whether underground domes of walt, which are 
often associated with oil pools, occur in the 
fr of a layer of possible ol 
producing shale is also indicated. 


Scnmoeraphs or earthquake detectors are 
twsed. These record the tremors on photographic 
film. In one recent method, which substitutes 


blasting gelatin for dynamite, a tow of charges 
‘hot off nd the time of the shock's arrival 
th of the underlying’ shale 


dicates the 


Ul rao ashe tine the earthquake 

Su ss ot ll, Actually weigh 

tion of the earth's crust, to detect olf or ore 
, 


heavier, than the earth, the diference registers 
‘on the delicate instrument. OF course ft cane 
‘ot weigh directly, but resembles instead the 
device recently used by Dr. Paul Heyl, of the 
U.S. Bureau of Standard, to weigh the entire 
earth, “Used for tng, it fndicates the 
ensity of portion of the earth crust. 
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WE PAY FREIGHT 


6 ROOMS “2 


NO EXTRA CHARGES 


Buy At Pelessle! |i 


atc sh all materials direct from mill and make 4 big savings 

‘on your home! ‘Owners tell of $200 to $1,500 actual savings on 
single homes, Mill-cut lumber saves you 40% labor, Not portable. 
Sturdy, substantial, ent homes, Guaranteed materials 
delivered to your station freight paid. Most remarkable money- 
saving prices ever offered. 


“Saved $1,000 on House and Garage’’ 


Mrs. Coombs, “counting labor and lumber, Alls as you said, 
T have udvised my brother to onder one,of your homes” 
“Believe I sxved $500 by buying from you,” writes B. A. Anderson 
of Nebraska... Mr. Davis saved "between $1,000 and $1,800" 
‘on his home. You can do as well. Every home owner who built a 
Liberty saved money: 


FREE HANDSOME BIG BOOK OF 


HOMES—FULL COLOR—WRITE 


es eee 


Seared Seare Sealing Batt orf 


Pawar 


PORTABLE SANS 4\]] sae Sp 


(MOTOR DRIVEN } 


Get Intoa mene 
Try aConn FREE! 


A 
ib 


A | Bl Yocenstercemmeriaghtnce 
_ x70 Hse 

ee Wl esc 

Bete g | Wl see ee teeter 

GEE A | I) coco ca Comntie nian 

ta, ae 

sant: pared 
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Justice of Peace 
Smokes 8395 Tins 
of Same Tobacco 


Remains true to hi: 
favorite brand for 
twenty-three years 


fas ma eee sich 
Cage and what's wrong 186 Susie of 
fe tees Sones 
tinions that may be handed down in the 
pat 
mapa ects 

brand. of, tobacoo—Edgeworth, 

price, ere 
HEIR ratty 
Sasa 
sete 


mare this gentleman 

ust one 

cave 
thousand 


Ioeveh 8.0, 
Sipe Sts 
Laces Bre, Cos 
jana 
Getter 
Pe 
Spiny 
ef Minka 
i 5, Ses and or 
ae tine senoked 
Bila, eile’ ‘btlore, i manufac eed 
ots 
Sie eine 
wethamniines Se aC tae a 
BE See aan Treie shes 


renting to boo! that 


Fiat 
ee 


at 
Tebeve hundred "Aty:eine 


renew amok ane other raad 
shares but "Eadawwarth ‘during’ the 
rent three yor 


‘Yours very truly, 
‘izmal) Cha" Bortoek. 
“Tunic ofthe Pease 
‘Any man who stays with one brand of pipe 
tobaceo for twenty-three years must 
bent goad rewon-—and in 
ot Blgeworth it 


he case 
Because 


a te 
who have never tried 
pet 
ratogl ones 

aearectts 
etd 
Sane pe 
ae etest: 
i ae 
trial helpings 
eres 

Edgeworth 


out free 


Saat i WAR atts 
str Begum 110 Ripe ew 
sdayeveningat inc celand Fame 
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Marvels of Plane Design 
(Connned, 
body: it has almost all been absorbed into enor 
‘mousy thick wings. All these ideas may 


‘erhape i is just as well Una sieplane 
gat contioue to be ax diverted ar they are 


poe 
ted, = | 


‘Another way to improve the load-carrying 
ability of planes isto increase their power by 
ting out air resistance. Landing gets fot 
instance, are very necessary for taking 
landing but are a nuisance in the air. Some 
of the terrific toll they take in power may 
‘be imagined from the fact that simply covering 
tro spoked wheels, 26 by 4, with cloth cuts 
their twenty-eight-pound air resistance in half 
‘And the fourteen pounds saved would enable 
' plane to carry 120 pounds more fuel with the 


cing an 
I unfold in- 
wrecking a machine, they have turned instead 


{0 bringing their craft out of the early “bind 
‘cage era” by eliminating stray wires. 


MORE ficient wing section—a. wing sec 
tion is what one would age if the wing 
were mre toad inte ietion fight 
Teip cat down power consumption. Lately Dr. 
Siac Munk of the National Advisory Com 
saad a. ae rtd ot pene 
poccesfal 

tele 


‘Ent ghtng eckines developed ering the 
wat could not make aright tura except by shi 

ike skidding im 8 motor car. A 

has rected hows syendvos of these 

Tmacines met a German squadron and exe- 
Gated. skidded ight, tara. The Germans 
thought, they, were. being’ “kidded,”” where: 
pen the ‘whole. Maltetecrowed "aquadre 
romptly looped the lop. After the dmatrous 

that ensued, pla the surviving British 
ciaft speedily put thelr skidding machines out 
ot commision in numerous eset that 
‘nay not have happened. mlely by chance. 
Fortunately new airplane designs appeared on 
ths froat about every eleven weeks 


VEN in standard aircraft models, pilots 
‘ceaonally report “dead spots” in the 
control which, i crtai”poutions of he 
finesse no tc ata” Recah din 
‘town ways to combat the defect. but 
Blythe lt willalays hare tobe mene 
Ship alee tmucloe stzndo one 
wingtip, for instance, ruder and slvator take 
ret each other's dies Reactions to ch 
San eeees 
‘ers lagine hat low speed — 
Seale er eng’ Wren’ tilt rousing 
lesan hour, the landing 


obstructions 
cighty-cight feet ahead. ‘But itis obvious, even 
toa novice, that a machine traveling fast when 
ads is likely to be a shorter time within a 
Darter so of trbulent ie than «ow 
wring craft. 
"At low speeds control of «plane is sal 
tga rosa cto pea cy 
“Dip thea a ack tint can 


eribed simply by swinging about a piece 
ctr ae 


Gorafor in the sri another good reason for 
fast landing and fying (Contined on pe 130) 


+g Purse 


1% Seem Like Magie 
spa seeeremeeermccre 
Pe ee 
Emenee art 
iat Us Sond You Fait Infor: 
sation rae 


Wet or ee oler on Cael’ Marti Health 
Pada ilo roar oe ieee, 
Soy iree wat Gee Sr, cxuctory offer 


‘THE WILLIAM CAMPBELL COMPANY. 
‘383 Union Avenue 


“ADJUSTING” Rhcavtat 
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Marvels of Plane Design 
(Conia rom roe 180 


craft. A machine that lands at low speed ie 
‘slow in the air. Bumps in the air become in- 
a ith slow cruising. “A wai 
top speed of ity miles an hour 
black and blue 

‘machines today are 
extent that they have sully one 
‘Ning or two in front, and « 
BESS hrowe ett weatd heppre thre 
‘wing were made as big ns the front one. ‘There 
[5 some experimental evidence on the subject 
‘which is not conclusive, nd power-driven 
‘nuchines of this type have so far proved 
Foran, Aine er a 
cal fying “helicopter” of popular dreams, ike- 

further development. One 


ATRILANE experimentation is one of the 
feostlist things on earth and iti this 


mt raberieee Seer, 
ool Greene 
mee s 


ely to make a mistake. 
‘the most successful way of testing & 
is to construct « small model, Bx 


wind tunnel tet 
Cost is likely to be ubout 81000. But by com 


vied tusaal teat en model ext tests 
tvth stralmrecording instruments on the Bae 
Sho ing 2 cme dick the de 
ties peel. Een ot dining 0 
‘Recaln an art, rather than's scence’ until the 
‘whol thing esa be does mathematically. 

No simlane, could lave the proved, 20 
matter how perfec its design, withoet a moter 
iat ra masterpiece of engloceing fr is com: 
bined lightness esoomy’ of Tues and power 
‘While an sutomsobile uct in ety diving tay 
tr prom pun aad hal oto pod 

fie each hour for every horsepower that 
t modern sirplane engie will p= 
fom sont aboot hal pound per 
horsepower hous ‘Even a plane wich 
Kirmyorer moter, dopite poplar opinion, 
‘cononieal to runt a deen machine so pow 
‘red makes eight to ten miles on a pllon of 
ulin 
WHO ould think, after sexing the henry 
‘art Tron of automobile enploes, hat X 
cylinder wall barely fg of an tock, the ie 
rong cough fra plate moter that mast 
ear fr higher vraina?™ Yet hundreds of alee 
Plawe pistons dance Urulenly on thir ented 
Path, repeated from the eutide ale aly by 
‘cs srw manga of ta 
ring the war an engine that would run 
sore than. seventy hours between overhauls 
tran considered a good one. Now there are 
TRotors that run ae long as 400 hours belore 8 
Rorloyeae! gris, omer 
sasst roms ths esas 
aes Sates cereopeect ed Be bad 
than the evolution of the sirooled motor. 

Gala ew va ago as howe ar 
sible to despa s really salactory al-cooled 
Soto of mre inn 100 baer Then 
‘ame period of study and testing Heads 
trere screwel on, bolted on, and shrunk on 
‘Valves made of encoennen slays were tid. 
One material ter another wes made isto 
Clinders and ested to" (Cenned.en pe 120 


On the Byrd Antarctic Expedision 
DURHAMS are the ONLY Resistors used! 


ag hey a brid ge for pret ae 
Formance wader even the mort adverse conde 


tothe 


Metallized principle!—another tribute 


DURHAM 


the extreme care with ‘which DURHAM 


Resistors, Powerohins and 
made another Tribute to BI 


‘and utter dependability! — read 


the above letter from 


TONATROL 


Trade stark 
A Complete Line 
of Volume Controls 


Smooth, positive control of volume in all 
circuits. Standard types or with filament 
or battery switch attached, $1.50 to $3.00, 


TRUVOLT 


AIL-Wire Resistances 


‘The finest type Voltage Control. Absolute 
accuracy. Variable types eliminate calcula. 
tion in constructing a power pack, 22 stock 
types, $5.50 exch. Fiaed 4 table to 
ay Value and made ip all desirable resistance 

alone and current Fotings: 


Write for Free Hook Up Circulars 
Dept. $-2, 175 Varick Street, New Yorke 


ELECTRAD... 
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“Standard of the World” 
A Fitting Title for 


VICTOREEN 


Super Receivers 


Down thru the years, from the wry 
boginning of Radio, Victorven has kept 
sited ct ts te," Devetoprcnta fre 
the Vitarmen Latorstorbe are com” 
Saatly advance announcements of rad 
fal improvements in radio reception. 

“rhe New Vietorsen Circut for 1829 
eclipos all past achivwementa Tt come 
{Ee cnactpased pesltviy,seloe= 
tivity and tone quality. 


Perfected A. C. Operation 

Until you have heard and used a 1920 
A.C. Vistoreen you cannot realize what 
‘'vondarful reeelver it ix Stations that 
Jou have never heard before, together 
With ll the old favorite, are at your ine 
tant command oe 

‘Tho heart of thia master circuit is the 
Victorven Super ‘Transformer, vas 
Improved for 1929, tuned and mate 
to'a precision of 4 of one per cent. tn 
tadidion, the Vitoreen Cireuit contain 
{improvements far bead ofits time. 


Complete Kits Available 
Either A. C. or D- C. 
‘Write us for complete information re= 
garding the latest’ Victoreen develop- 
ments. 
‘las rigs and Amb irene 


‘Ste tchdher you wich A oe 
‘De! 


Victoreen Power Amplifier 
‘& “B” Supply 


makes any good set better 


Free Blue Print, with list of 
plete amemblyinniuetionn 
Peau 


ts and com 
ent spe 


THE GEO. W. WALKER CO. 


Merchandisers of Victoreen 
Radio Produces ° 
2825 Chester Aven Cleveland, Ohi 


Victoreen 


Quality Radio Pares 
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Marvels of Plane Design 
(Contin om mee 80 


destruction. Finally Government engineers 
developed a cylinder with a cast aluminum 
hhead screwed and shrunk to a steel barrel. 

From that point came our succesful trans 
‘ocean flights. "Soon it is expected that engines 
cooled directly by air and ‘more 
‘than 500 horsepower will be on the market. 

‘How about water-cooled engines? Author- 


‘of choosing be- 


‘air and water cooling, is 


tween two systems, 
only another attraction of airplane work, ‘The 
‘answer must come from the designer's brain. 


TS COMMERCIAL freight work, one engine 

ismore than any posible arra 

ment of two or Uhree. Als, some operators feel 
that one engine run a thind under full 


sited: Ta ietec a epee 
Soren oy 


iy—po motor 


at all. So far it has been to Iaunch 


‘motorless aizplanes, known as gliders, from a 
hil, oF in high wind. ‘Some engineers stoutly 
maintain that man will eventually travel from 


that burn gasoline. How about electric motors, 
steam engines, ot internal combustion engines 
of the oikburning, Diesel type? 


NE et the lite cre motors ever built 
weighed seven and a half pounds per horse- 
power=more than thre times as much a8 cur 
Present gasoline motors. In fact, one of the 
‘est em mal toy 
ag fights electNc motors might be valeable 
eet worl the oly advantage might be rel 
‘ at 
i Abd this susumes the prncthal rain. 
“t power tranenaion by wires for of 
comme ‘plane could cane La nee 
“Ks for team engines the tame jection 
cexcenive weight. fer horsepower applin, 
{piel tacchanica-deive turbine that weighs 
{oe poms ma Seep from tuky to ve 
uni hcower depend o ea oe 


wi 
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Model Airplanes 


New Haven, Conn. 


‘The Mount Carmel Mfg. Co. 
Devt. 8 


EE SAMPLE ana 
Alacaton 


Te stain atonal 


A definite program 
for getting ahead 
financially will be 
found on page four 
of this issue 


© This seat on an advertisement in POPULAR SCIENCE MONTHLY signiies the approval of the INSTITUTE OF STANDARDS. See page B. 
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Outstanding 
{Raytheon 


Achievements 


Already Raytheon has 
Uelevinion tubes 
thing that works” 
where reliability an: 
added to practicabilit 

ino-Lamp is the lon 
vision receiving tube 
adapted to all systems and made 
in numerous types. 


List Price, 97 


‘Somes in ither hard-vacuam or gas- | 
Sted typer and in two nines of ence 


Information and prices upon application 
Write uafor further information | 
regurling Raytheon Felson Tubes | 
RAYTHEON MFG. CO. 
CAMBRIDGE, MASS. 


POPULAR SCIENCE MONTHLY 


Washington and Lincoln 
Both Were Inventors 
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IME: passed, and the former river boatman, 
Tyres int patos sed ran ccd to 
Congress Once, returning howe from Wash- 
ington by way of Niagara. Falls, be was pro- 
‘reding on by boat through Lake Erie. And 
‘that should happen but the very thing which 
Thad happened when he was a boatman om the 
wap to New Oro Theat tack 

‘captain had faced Uhat problem before. 
He piped all hands out and ordered them to 
take all the barrels which could be found 
saboard and to force them under the side of the 
Ship below the water line. Imagine the shout= 
ing and hullabaloo Uhat went on as this was 
ddooe by the rough deck hands of tbe day! 
Ad then, slowly but surely, the boat 

And as it rose Lincoln stood at the rail 


tagged 
‘ev Orleans, 


"Taking « 
Lincoln mat 


tools and Lincoln begaa to work out his inven 
tion in the man's shop. ‘The ies of it was that, 
‘by means ofa bellows, ar ould be forced under 
the ship to Kitt free fron its dificulty 


FLRESED the tals bt mach af the device 
ne whittled out by hms Contrast the 
‘ile methods exployed by Washington 
fat Linea. Woes Weltogts kod on in 
foc an invention he could have his own snith 
tbo the work fo his: Lincsln bad to do his 
pola ten to wit a he mae bu 
alo he hal to Keep is law fc ng, and 
‘ie tok it to his fice ab sometimes would 
‘io mome of the whiting between lent AL 
inte the model was Gntbed Tt was about 
ity inches omg He ge i athe og 
snl imprenive namne—" An Tinproved Sf 
{oe lafting Vessels Over Shoals!” Tie seat to 
Washington aod applied fora patent. It was 
Elbert toc of Newer 00, ok 
wras realy and actually an inventor 
‘The model he but can be men today in the 
Fc Qs in Weston 
‘Bat Washington was a more man 
in this repert than Lincaln was for Washing: 
toa's inventions were used, wile Lincoln's 


lawyer. Once he delivered a lecture which he 
gle ine Age of Diereat Inventions He 
Tiked to talk ‘and philosophixe about inven- 
Soa she Wodinge eer memeaed 2 
getting out and making an invention work 


Clear Silver 
Tones .- from the 


microphone to you 


EXPERT workmanship, correct 
design and the careful selection 


ad ecg of ll materia are re 
sponal at populaeity 
of CeCo tubes. ere 


‘You'll find a CeCo tube will Last 
Bett 


foumstes penslnece/oyment oes 
ny 


Radio Tubes 


© This seat on am advertinement in POPULAR SCIENCE MONTHLY signifies the approval of the INSTITUTE OF STANDARDS. See pace 8. 
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CROW UF, )_ 


int tm "p ai 


goaftera better, Job and a Raise | 


Look 1¢ he picrures—take the $25 « week laborer. De 
ik he likes his work or is satished with his pay? 


i gc Cams the $85 clerk or shopworker: 
t 1e"d like the $50. pos 
keep on drawing $3: ke for 
Tess he learns to do $50.a week w: Twantyou to 
i and 1 and everybody fx the size of our 
y -checl ‘oaly eaea in propor- 


week position, you's 


ure If you 00 a w ve 
Sinirgnins fest porto KNOW what $30 and $75 and $160 men Kaow, Bot you ask, 
v are you going «0 learn and what must you learn? 


wenn te wee ngs PICK de JOD you went 
om scram 6 “ent 
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Baan ees pages ees 
rm }+-emore pay... without risk oi 
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Patent Attorneys 
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Help Wanted. 
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How to Entertain 
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A 2¢ STAMP 


Puts You on the road to 
9 BIG PAY JOBS 


Chicago Technical School 
for Builders 
Dept. B-1S, Chicago Technical Building 
118 E. 26th St., Chicago, Ill. 
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Slesmen and Agents Wanted 
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Pick the RADIO J OB. 


you want and fill it in 


only 9 months! 


By means of this “Big-League” home-training sponsored 
by Radio Corporation of America, General Electric and 
Westinghouse. 


Send for FREE 


Radio Operator BOOK about Radio- 


{$90 to $200 per month 
‘wich all expenses paid 


War struggle along on less than $45 a week? 
‘Why wait years for success that can be yours in only 
9 months? 


‘As a result of a marvelous new kind of home-study 
training in Radio, hundreds of men are today leading 
straight for financial independence! Radio pays from 
$2,000 to $25,000 a year. The work is thrilling ... the 
hours are short. Vacations with pay ... opportunities 
for seeing the world . . . adventure galore! 

Prepare at Home with this Big Laboratory Outfit 
Get the “How” as well as the “Why” of Radio—with 
this expert training! Only an hour or so a day—in 
spare time—isallyouneed! Aspartof yourcourse,you 
receive absolutely free of extra charge—a magnificent 
outlay of apparatus. With this outfit you learn to build 
fine sets and solve the problems that bring big pay. 


Training sponsored by 
RCA... General Electric .... Westinghouse 
Our graduates are in big demand everywhere. They 
enjoy greater success because they're posted right up- 
to-the-minute in everything in Radio. Radio's progress 
eachyear is measured 
by the accomplish- 
ment of the great 
engineers at workin 
the research labora- 
tories of RCA, 
General El 
tric and West- 
inghouse. 
These three 
Radio organi- 


zations set the standards for the industry, and stand 
back of every lesson in the course. 
Money Back if Not Satisfied 

The lessons prepare you for success in all phases of 
Radio—manufacturing, servicing, selling, ship and 
shore broadcasting, Television, Photoradiograms and 
Radio equipment. A signed agreement backed by 
RCA assures you of complete satisfaction upon com- 
pletion of the training—or your money will be 
promptly refunded. 

Read This Thrilling Free Book 
It gives you the real “dope” about Radio and describes 
indetail thefamoustrainingthat has enabled ustoplace 
thousandsofourstudentsinfinepositions,usually from 
3010 days after graduation. It may mean the turning 
point in your life. Ie tells in 50 fascinating pages and 
photos all about Radio's brilliant op- 
portunities for adventure and suc- 
cess. Mail the coupon now—the 
book is absolutely free! 
Radio Institute of America, Dept 
PS.2,326 Broadway, New York. 


“4 


Reading Architects’ 
BLUEPRINTS 


Bad 
Learn at Home! 


THE building trades are booming. Em 
ployers everywhere are looking for men 
who can read architects’ blueprints. Splen- 


‘The International ‘Correspondence Schools 
‘ill teach you right at home in an hour a day 

re time that now goes to waste. 
‘You will like the course because it is 10 
reacricat. You work on actual blueprints 


surprisingly 
quire a knowledge of blueprints th 
be of great value to you in a salary way the 
rest of your life. | 


Mail the Coupon for Free Booklet | 
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Building the Greatest Bridge 


(Conti from pone 20) 


that they are topped by ony four or ive Man 
hattan “ak Mrtins balance noe 
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‘enormous mases of material that form its ows 

Tsing pedestal. An endless conveyor belt, 
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carver wicks (rom ner 

lighters to 


‘each day! 
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Webster's New 


The “Supreme Authority” 
pe rr ee er 
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Tener canta Arla 


Delivered for $1. 
say epi vaya sera 
Eee ert tok 
Teak pe edocs 
Reduced About One-Half 

pyrorenerme pahrpertoon 
patente Pape Eatin 


Improved ad keto 
‘work in the home, il 
ine thet fay to eel 
es cite le te saps 0 
‘unten daly gurl 


EXPANSION vatvEL, 
ELECTRIC REFRIGERATION 
Calls Ye 
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We Help You Get the Job 
and More Money 


toucl 
piscine them in 


doy aviation 
ibestation oper- 


of out service 10 every student coms you 
pothing extra Remember, you mnt be sisted with 
So lo an 


Thousands of Feet of Film Sent 
to You; No Extra Cost 
& 


4) 
Lhe Lass 


Actual motion pcre Gm show yo the ise of great 


the Spot fren da doing tect work go of vs Frpoun oper of 
circl machinery in operation. Anipateddingra 
facts about Electricity simple as ABC. 


"This DeVry $75 Projector GIVEN 


“To show these movies in your own home youare given 
S73 eviy sandal moo chool projece. =a 
iment, of auromobie 


What « Practicin 
Weer Says of 


Bigger Pay 


for You in 


HIS giant industry is constantly 
"T cai toc more Caiood nen t9 


fl jobs that pay $70 t0 $200 and 
more weekly. You cua St yourself for 
big pay job ia Blesichy ina new 
and amazingly easy way.Athome,in 
your spare time, with real movi 

rres to guide you,youlearnhow 
to do electrical work, and you are 
soon ready to enter big pay ranks. 


This Entirely New Way 
is Easier, Quicker, Surer 


Fin. Wey Trlaing is endorsed by 
rts both in teaching and in. practi 
easiest and quickest oay to matte 


You Need Not Pay a Cent 


isitga on Srey he ten nad orm 

See onsen soe 

Sost on sandiiment So you tabs ac 
epee " 


Fascinating as Seeing a Show 


No,weding ghvagh lot of dey eat book 


SEND NOW 
for this Book 
"The Film Way to Bigger Pay” 


TAKE THE FILM WAY TO — ra 


ELECTRICITY 


L. 
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Here’s the 
Answer 


to every question about the 
principles, methods, or appa- 
ratus of radio transmitting 
and receiving. 


Th —— 
RADIO 
MANUAL 
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Animals Really Think 
(Cention om ur 26 


ping snarl! “Never mind.” hin master said 
hens “it's all ght now.” And. 
fine persion efurned to Pllow's 
4 
Fellow's fit _prychologcal test was de- 
scnbed in Porciar Seamer, Moxrmy for 
Senay, "1928" Sce then be has feared 
Sev\odietanea fie ure repens tear 
irr ‘njncions when the mater hidden 
‘Scientists who watched the latest experi 
spent espreed i opinion tha few cen 
‘commands with uch promptness and 
“They conclied that tn his sind 
The dog las stored an amazing number of 
Aebite asociations between cbjerts snd word 
Sounds; in other words, be had done what 
Youngsters do when learning to talk 


HE, tests conducted with Black Bear and 
Fellow are outstanding instances ol the 
‘activity ina pew scence, known a8 anitnal 
wich haa for it purpose nat aly 
nimals have Sntlligeoce, bat 
tivo to determine to what estent aid how they 
tos Soe think tat 4 wie 
at bright dog, abd iid were 
toe iene same iia 


‘And Dr. Wille Hornaday, who two 
years ago retired alter twentyengit years of 
Eevee ta director of the New York Zoclageal 


warm id animnal devotes to its | 

Affairs, the people of this workd would abound 

in good health, prosperity, and happiness! 
mals think? Personally I believe that 


there is no longer any question about it! What 
but intelligence coull aceount for the ingeaious 


doings of Black Wear and Fellow, and for the 
fall But human performances. of the clever 
horses and dogs in the mation pictures? 


‘Tin, the famous German thepbend dog that 
Na, the famous Geren ce | 
oe ot the highesprico! meri sare While 
iis ecting on the seca is fe sad vivid 
on oeation” that his true inoate italigeare 
con to ight. 


(OT long. ago, Rin-Tin-Tin was making a 
sire in which be resxcved a child that | 
bes been chic by the va. Th ete, 
in the character of a tramp, jumped a freight 
gars porn by the dog." Abourd. the tain, 
RinTin-Tin freely attacked the man and 
Ihuried him from the moving car. ‘The actor 
was very much the worse foe wear after this | 
‘ene had been “shot.” Thea, to show that it 
‘was all in the day's work and that there were 
10 personal” fing involved, Rin-Tin Tin | 


Another time, the dog showed strikingly 
that his intelligence controls his instinct. He 
Ihad reveived his ial instructions for the act= 


sequence: 
hed, he bounded away and did not return 
‘Until the mouse had been caught and killed 
"Flash, the policedog movie star, valued at 
$100,006, recently was featured in api 


bat’ showed. him as (Contind on mee 147) 
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Animals Really Think 


eee ree 
ee 


Tepe ae a ee 
iets oietroune tan pes te 
pele M od 


Ses mires 
eat cory eee 
ek eerie eet 
ip eee 


welltrained chimpanzees do their amas 
ing imitative stunts on the stage and 
movies. But it was left for the officials of 


Some years aco Dobong aor 
veloped faculty for meshanis 
ihe'Fever an: mecianscal force as Tay, 
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you are caring «penny less than $502 weck, send for my 
beat fifa oh apart n Rau. Tes FREE 
ip the coupon 3 i® pouring into 
‘rezting hundreds of big pay jobs. ‘Why go along at $25, 30 
‘or 4s week when the 
trace three job td sepa bow oe 
cad an an quichy tearm 
o through my easy, pracheal homestudy traning. 


Salaries of $50 to $250 a Week Not Unusual 

The amasing gt of Radio has sounded the worl, Ina 
few short years three hundred thourand jabs have been created, 
[adhe eee growth elcome, "That why aa of 

0 to 42g0'4 weck are not unurwal. Radio simply hasn't 
‘eacly the numberof thoroughly trained men fe needs 
‘You Can Learn Quickly and Easily in Spare Time 

Hundreds of N. R. 1 trained men are today making big 
rmoney-bolding down big jobrin the Radio Bed.” Your ton 
‘howd ge into Radio. Wow can stay home, hold your j 
learn in your spare time, Lack of high school edueation of 
Radio experience are no drawbacks, 


Earn $1 $30 Weekly On the Side 
Many 5, $20, $30 Weekly 


dig git fall informa 


ely after 


1 seach yu ben making mane 
My now paca med makers pombe. Tv ou SI 
IG OUTFITS of Radio parts and teach yout buld practically 
‘every type of receiving set known. M. E. Sullivan, 413 73rd 
St, Brooklyn, N. Y., writes, “I made $720 while studying.” 
EW" Faces toy ait Aees'S, Nase Team “1 picked up 
5 in my ate ime” 
‘Your Money Back It Not Sasiatieg 
ogee ts ite eee ay 
a pene a 
a 
Beate eee 
Su ems 


Act NOW—64-Page Book Is Free 


NATIONAL RADIO. 
INSTITUTE 


Avxv aa wo can read and write and 
tga pif pers can ere an ete 
expert and [roc himeclf forever from the 
Hong hota and drdgey opal py jb, 
fad you can learn the BIG PA 
sion of electricity right in New York City 
the heart of the electrical workd-—the ey 
£1 100,000 Joba At the aun time you are 
Harn BiG FAY poten es an 
cnloging Sand wonders of Nev 
ort he modern Bagh 


Be an Electrical Expert 

Graduates of the NEW YORK ELEC- 

TTRIGAE SCifOBE See Soman 
lbetrieal companies, "Or 

prefer‘te independence of 1, busineed of 
Sette there are troumade of oppor 
‘tunities for efficient, dependable men to 
beso leet coatainr. When you 
tre gout own, boss the, motey you ean 
fe nay by per oe es 


and 


Personal Instruction 


‘Tho NEW YORK ELECTRICAL 
SCHOOL is not a correspondence school. 
‘You learn by doing—by personal instruc- 
tion om fll ssn standard electrical aqtip- 
ment under the personal supervision of 
{rained inutructort. 
cade it. ES ia geval Pets 
etait ellen on Fost 
erty, be, sty 
strata tates! 
‘ie creda al 
eererers 


‘The NEW YORK ELECTRICAL SCHOOL 
40 W. 17th Street, New York 
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pag ec 
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3983 Provanes a 
‘These books tell you all about — 
x4  Froerine 


lordere for No-Front—the 
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A. C. Rewiring Simplified 
(Continund, 6 


running a wire frm each binding post onthe 
Ei Tete for a Croll over to 
‘ier the wlnerd or pons biting pote 
"The remaining wiring ito apply the volume 
ont potentlometer marked Pin Fig & 
‘Yon can nas thoyn in ig 8, or the Sons 
Tent can be accomplished by nonerting the 
utside terminals ofthe potentiometer tothe 
Sttenna snd ground ‘binding poste of the st 
nd connecting. the center terminal of the 
potentiometer othe antenna led wir. 


tiween the P terminal of the socket marked 
171A and the 180-vole binding post. You cam 
ft one by fllowing. the connections show 
Fig: ¥, or if there iso space inde the cab 
Inet, the output transformer ean be externally 
contected by hooking the loulspeaker to the 
it terminals of the transformer and com 
‘ecting the input terminals to the plug that 
foes in the loudspeaker jack on the panel of 
eat oto the btpaker binding pons, i 
1 jack i provided. 
"Al of the ‘new wiring above detailed and 
striding 2 i own in Bewryback 
All that. remains ix to connect the Be 
eliminator to the receiver “Tt has been Heft 
fut of the diagram of Pig. 30 an wot to co 
fie yout om the rewiring” Cnreting the Be 
eliminator i very simple. ‘The binding 
‘oarkad minor? onthe eliminator is tone 
ected tothe simile marked. post on the 


receiver. ‘Then you connect the hindi 
‘on the eliminatot marked “DET to the 4S: 
‘volt binding post of the diagram in Fig. 2 and 


1 the center tap binding pont of the 214-volt 
winding on the filament Beating transformer. 
receiver this binding post may also be 

DET.” Connect the D0-volt binding 
post on the 


ing 


to the 180.volt binding post 
You will find that the flament-heating trans- 
former has a socket into which the plug com 
nected to” the Beliminator ean be inserted. 
Leave disconnected the remaining binding 
posts on the receiver 


‘on the receiver 


THE rivera, be turned and of 
{inserting und pulling out the plug coonected 
to the filament heating transformer on if you 
brefer, «cord switch ean be connected into’ the 
‘ord from the flament-henting transformer. 

"The volume ix controlled by” turing the 
knob of V. "It you encounter diicalty with 
whistling oe squealing, insert 1,000chim Bed 
Fesitances tone oe both poiats marked 
inti 

If there are any points that. do not. seam 
gui cee Zou oe i yu wish aoa 


Information, uddress your letters: Technical 
Ealitor, Poecian Seruxce Mowrmar, 230 
Fourth Avenue, New York City 


Measuring Road Roughness 


‘Question. Tt measures in inchesthe amount the 
Springs ae comms asthe machine bump 


jong a stretch of highway. A comparison of 
the records of two runs nt the same speed over 
equal distances “on two different highways 
shows accurately their relative roughness. 

‘The device was developed by the U.S. Office 
‘of Public Roads to test hightay surfaces. A 
umber of state highway departments have 
‘tdopted the new invention. 
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Low Pay _LonG Hours No FUTURE 


‘idl 


I Said‘ Good-bye to It All 
After Reading This ing Book- 


Raised My Earnings 700%! 


A Few Weeks—Then 
Bigger Pay 
‘There was nothing “different” about 

any of these ‘men when they  atarted, 

Nene of them had any rpectal advan agen 

Although all of them realised that SALES. 
MANSHIP offers bigger ro- 
‘wards than any other profes 
‘ion under the min,” But, like 
‘many other men,” they "ube 
tered to the foolish belie 
fit "ueceaal len are 
born with some sort of "magio 
gift.”” "The Secrets of Mode 
Emm Dynamic “Salemanahi 
‘showed “them “that. nou 
ould be further’ from the 
truth. ‘Salesmanship is just 
iis any puier protein Tt 
haa certain fundamental rules 
aod laws—lawn that you cant 
master as easily as you learned 
the alphabet 


pay job muddenty step 
cout and commences to earn Teal money 
$5,000, $7,500 or” $10,000 "a. year-he 
‘Gnually gives his frienda quite a shock, It's 
hard for them to believe hes the sam man 
they used to know... but auch things 
happen much more frequent 

than moat people realise. Not 
aly. one, but HUN! 

Krave altered ti 

af thee ives ae reading the 
Smazing "book. illustrated 
hone. 


only « book— 


spiring 
message that any ambitious 
‘man ean read! It reveals facts 
find seerets that will open al- 
‘most any man’s eyes to things 
he has never even di ott 


Remarkable Salary Increases 


guano, B. B. Haneen of Akron, 
Situnta in the rcbbevecrst tome is 
Pee aon 
ieicrne eanae wheat 
cig hgee 
ities ge 
ry gai 
Bowel ieee Ee 


loyment servis tv fee 
‘th crpiapers und member, and ousands have 
seural poutine thin way 


Free to Every Man 
See fr goursell WHY “The Sere of Modern 
‘cists ea 


Another man, Wm. Shore of Neenach, 
California, was & coweboy whea be sent for 


"The Secrets of Modern Dynamic Sales 
‘Now he isa star salesman mak- 

aa $525 in a single week. O. D. 
‘Norman, Oklahoma, read it and 
jumped from $200 a month to over $10,000 
year! GV. Champion of Danville, Tinoin 
Taised his salary to over $10,000 a year 


tnd became President of hiscormpany inthe 
‘bargain! = 


crowdat'foen why not 
nto the Aviation 
ventureaincé time beyan 


offered to man? 


‘what Aviation fers 
the muted 
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Along the Road of Progress 


Institute of Technology, who estimates the 
past hbtory of our planct at about the same 
umber of years. 

‘Man, the newest ofall forms of life, came 
into existence only about 1,000,000 years ago, 


2 mere minute as ‘and ‘astronom- 
time is measured. He began to think on- 
‘afew thousand years ago. Soar, the one 


ing, we know definitely is that we haven't 
had time yet to learn very much, by com 
parison with the immense Bumber’of  Usings 
‘whieh remain to be found out. The discovery 
that vty man ihn stiri noe 
revelation in the most Important Es 
srarch—the study of ourselves, 


Colored Snapshots—When? 
NE sf the set grant inventions willbe = 


et overad fie The 
tion ofthis proven has 

i songaned by 93. ion 2 ee 
otograpber. But brastifl as ares 
emf i out of the question forthe 
Eile” amateur to tempt. A. far. sn 
Process unt be found belore practical color 
Bhotography can bes fact 

Sietntlne the itest in. photography isa 
photographie portrait om. a' fat. prst which 
ies the eet of a sexlptured bust. The 
feted of making thems prints, cal 
lax panoramogrems, was invested by Dr. C 
Kanu, of the'U. 8 Buren of Standards and 
the camera which dows the trick was devised 
ty bes Herbert E-Ten, widely Known tele 
hon expert. ‘The camer moves ina semi 
Cirle wie the pictare is being made, When 
the resulting photograph i liked at square” 
Iyicshows a front View of the subject ile 
then trom any angi sows the face in tree 
(patter view or profit. 


From Mountains of Mystery 

[PARSLEY sine fect all ad Seth ther 
iy fe ig ‘among el 

mctckin tepteg ce inte te 

Sint of the Moos, in Cental Aft 


grows at different 
these mysterious mountains which, because of 


tudes on. the slopes of 
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BE A RAILWAY 
sTRAFFIC INSPECTOR 
> EARN UP TO 


“t2 *250 


) per month 


SALARY 


No Hunting 

For a Position 

After Complet- | = Tpetiors "st 
ing Your : ie 
Training 


peo aS 


‘STANDARD BUSINESS TRAINING INSTITUTE, 
Bed ‘Gutalo, NY 


SUHL «WEST PHA: 
ide fel Be a Fe 4 


fog and cloud screens, are visible only a few 


were known to the ancients, but for centuries 
modern geographers regarded them as myths, 


Killed by Too Much Light 


(COLOR and duration of light have decided 
cflect upon plant growth, Dr. John MM 
Arthur, of ‘the Boyce. Thompson Institute, 
recently reported to the American Optical 
Soc! tomato is killed by continvous 
illemination: buckwheat thrives when lighted 
twenty-four hours a day, Ultraviolet ays, 
the short and inviable waves of light, while 
{Rlosble in stimulating the growth ot sed, 
Ihave an injurious effect upon growing plants 
too long exposed to them, just as they have 


upon human beings 


10 Day FREE Triat| 


ees that oyian es = 
eI eae 
rece 


The Men Prefer Blue 


J by an 

chromopathome- 
ter,” invented by Williaza B. Walton, a gradu- 
iste student of paychology in the University of 


Sexi preference for bi 
Somes prtoel roses with vol Uncen 


a 
Tides Make the Earth 
Boil Over 
eatmee 
adeenreantemisarie 
Seacetaeee eee 


Hi 
if 
A 
ag 
al 


the report . 
fas tha boos ipsa al guenan oe 


ONCE avs leaves the crater of «volcano, ite 


ind. that. pretaced by weathered 
‘Fhe famous grape areas of northern Prance and 
southern Germany, as wells those around Mt. 

Etna in Siily, are rich in this material 
"To mlegunh hotes neat voleanon, many 
auiempts have be ade to verte fw of 


inv mugs il owner n 
to have saved his bua uring water 
front ef lava ca. Tee 


‘oleano in South America in experiments to 
Control ite activity, but without success. 


‘atmosphere every: time a volcano lets, go 
“The Valley of en, Thousand Smokes in 


‘tka’ elie Bl eee ty the 
oa Ki Micon led 2 


euch seam, acorn 
Dr EG Zw ofthe Geophynial Laboratory, 
inciade sixty-four pounds of od 
Sirs has may porte folate 
Soet kes meay portant we 
and nine and a half = 
ue or etching has 
‘mated that these chemicals, if they could be 
‘Sptorad and put to use” would be worth 
$17.00, 000 year—mmore than twice the pr 
ei the Uta Sate or 
‘Many mysteries beneath the cas erst 
renin to be pentrated, however, before men 
{Shope to harnem the dentractive mountains 
Sime today i sre of what goes on millions 
af mien out im sinrry space than it of what 
{ten place beneath our fet. 


ub 
i 


i 
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FEDERAL SCHOOL of 
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DRAWING OFFERS 
PLEASURE WITH PROFIT 


HAT would you give to be this artist—earning a big 
income—enjoying studio life? He has learned the secret 
of forming simple lines into finished illustrations. 

It was only a short time ago that this young artist filled out a 
coupon like the one below and mailed it to the Federal School 
of Iilustrating. Now he is not only trained in modern art on 
which magazines are spending millions every year, but he has 
also had thorough instruction in all branches of illustration, 
Careful training by Federal Instructors has taught him to turn 
simple lines into dollars. 

More than fifty famous big incomes them- 
selves—have contributed to the Federal Course. Clare Briggs, 
Neysa McMein, Sid Smith, Fontaine Fox, Charles Livingston 
Bull, Norman Rockwell and many others teach you their “tricks 
of the trade” about illustrating, cartooning, lettering, poster de- 
signing, window card illustrating, etc. 

‘Why drudge at routine work? Opportunities for artiste 
have never been better. Drawing is easy to learn the Federal 
Home Study Earn while you learn, if you wish, Many 
students find's market for thelr work after a comparatively 
short time of study. 

Test Your Drawing Talent 
If you like to draw, train your talent. Open 


Mail The Coupon Now 


ILLUSTRATING 


Dayton. “Theis historic fist flight of 1903 at 
| Kitty Hawk, N. C., would have been « Gasco 
| tie the avin ie of «smal portion of 


HIGH SCHOOL ane nce ts fd 
COURSE IN [Regt ra 
TWO YEARS leo ee 


TT HE bosines grew into the sale of new 
wheels and trading in old ones. In f 
years the ing owners lad their o 
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Seville ad old fever in 1806. He was 
lok ler thy Wilbur atid ware, 
fod Katharine, home oo 


Se on the bet Or 
adie Mier and sestone iota bese 
Serer eee ne 
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ALF an invalid through the autumn, 
‘Orville heart his brother read aloud the 


z & 
TH 


Hl 
ag 
ig’ 


i 
i 
aa 
ur 


a 
Fe 


Fi 
4 
é 


# 
Pd 
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ebruncy, 1928 


‘The Real Fathers 
of Flight 
(Contin tom mee. 


Aypictt aswell as mental feats. For example 
ibur was starter for Orville when the latter 
‘competed in amateur bicycle races under aus 
pices of the local ¥.MIC.A..-At the pistol 
rack,’ Wilbur shoved and Orville sped five 
Tengths abead of all rivals. ‘The latter still 
cherishes his medals of vietory in these races 
Tsay them in his Dayton home. a 
yy found excitement in applying their 
wists he sluon of mysterio te 
Bljele ala which had ale the scent 
‘experts of manufacturers. "The ped 
crying. er comnaine, ‘sue ts 
‘wore designed to tighten in use cealy 
observant’ Weights’ detected ‘the source of 
trouble and told a thankful manufacturer that 
friction of the pedal shank against the crank 
shaft "negative theory and "unscrewed the 
pel 


i se rite ml 
fests, sailed ‘reading, and. the 
tricks of 

cient 


eae aa heer comet tance 
rey i rae 
See ey ci 
rely on costly test models and laboratory in 
eeceoe ene me ere 
poco oem 


Idle whic in arn ey fpete 

tr, tore down ebuild 
rent bk fo the ancient ethed 
ion their brina. 


anni 


Orville i, Wil 
Wil, aged ra 
Saad oa a ak 


tier to-a mental standstill but did not 


“Ptr ite to serap with Ory,” Wilbur used to 


ray, “because Tike to scrap with good 


scraper 
‘Sometimes these idea-borers chased exch 

‘other around the ring #0 fast that at the gona 

‘each had. reversed bis position and stood in 

the other's corner, whi 

ugh 


NURY,oktune ome new pins to fhe 
‘over in. May, 1800, from pamphlets of the 

Smithsonian Toatitution, The teronautical 

do 1800-, Espernens i erin 


iy" Professor ‘Langley, published in 1901 
thie by Client aod prt of Mola 
Empire ‘They had alendy read 


‘te 
Ghitnute's Progress in Flying. Machines. Tt 
was all a mess of conjectures, dreams, pseudo- 
Sedence, and enthusiasm. But the last item— 
cathusiasm!—was truly valuable to the 


Wrights. Tt kept them going when facts and 
‘eon ced tha othing to ofr 
"The Maxim and 


wer flight, Sais ‘the 
Sena, ee 
shel i, ga el ne 
fet eTocs Deca 
while, too, they were fascinated by the notion 
sees 
Se matin” wen 
rte rangi 
ope Bebeenars se les Soe 
Ila Cees oooh tai 
Mee atianr st 
raving re 
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“Every 3,000 Miles This 
:| Amazing Little Device Buys 
Mea NewTire -FREE” 


Less Gasoline 
More Power 


he vaporier mises ie with your 
nrg titer aves he eae 


miles Now I'm getting better 
than 26 miles per gallon. Tt 
saves $23 to $25 every 3,000 
‘miles more than the price of = 
‘ew tire.” 

No matter what make of 
ear you drive, the Stransky 
Vaporizer. is unconditionally 
muaranteed to give you more 
{niles per gallon or it costs you 
othing. ‘As a matter of fact, 
it is mot uncommon for the 
Stranaky Vaporizer to greatly 
Increase gasoline mileage! 


Note These Records 
Forty-three miles per gallon from a Chey- 
rolet, reported by F. S- Carroll. He also 
Feports forty miles ‘oa one gallon ina 
Ford. Forty miles per gallon in a Dodge 
from Brownsville, Tex., to Tampico, Mex, 
reported by T. L. Brown. 


Three Million Owners 


Records like these are reported in every 
mail for every make and model car. - 
From 72 different countries 


Dave sublected the 
priser t9 4 severe 
‘thorough test. After in- 
stalling one on « Cheveo- 
tet, found T was obtain. 
ng 43.8 miles toa gallon. 
‘The actual teat surpanen 
your cain” 


FITS ANY CAR IN 5 MINUTES 


‘Any pe ca ial this device in $m 

"Sip lomen one connertagy to the 
ipnke manield with a rench You cat 
S20 theres wit Jour Sager 


JA. STRANSKY MFG. CO. 


1-00 Stransky Block, Pubwana, South Dakota 


Mechanical 


Engineering 
Learn at Home 


Nene fs 


[ot Farmar 
en el oar 


$1900 to $2700 ayear 


Yooe reatos wth ay, Work un, Trae ox tat 
fail 


The Real Fathers 
of Flight 


Let me emphasize here that thirty seconds 
was the gliding record up to the Wrights and 
ho man had flown a split second ina power 
machine. ‘The record was indeed di 


man Killed in gi 
1S power spp Ball 


"Perhaps the birds can teach us,” said the 
brothers, echoing a thought that has run down 
the ages from cave man to da Vinci and 


buzzards and hawks. At home they observ 
swallows and other small birds. 


“WESSE pat 
vee 
Bost ee 
{ot re 
es ee a ss mee 
eel Ser ie toes res 


flying fever from wateh- 
‘Orville told me a decade 
earned nothing about 


sanindependent discovery without debt to bir | 


"he ‘early June, 1890, crude germ 
ey Dee le te elt oe 
eee meses 
wig eaten 
Pelee nearer 
pies ooo aes er ce a 
Seated aie is Ea 
meee. Sie 
ed or te hs pep ic 
tinct and original object in Orville’s plan was 
ee oad mel le fe Come Sm 
iran ies esas ee 
Ppa eey tony 
itom of their minds as a thought both 
ped 
ands 


perwant, in late July, toward 
ten o'dock at night, Wilbur war alone in the 
cle store, which was kept open evenings 
torseeve mechanics an factory eaployees ho 
hd, ear tine ding Ute ta 
"A cuntomer eatpe into the store a 
‘teat wa ke this 
saat Hie Trt 


inner tube for my 


‘salesman. 


BLY tv in is hands he psd 
AL scars eel arsed 
alert ease 
whey oad 
rp ronanrestner meoel Np ore 
Eee ar poten 
secre her py 
pepe ff ohh 
Hitel ng Sore You cast lage bat 
es at fart 
teres Sees Soe Jo cee 


ina pasteboard box. He had to st up waiting 
Until msdnight, for Orville bad gone to some 
show it his ster Katharine and woe of ber 
tulege frends. At last the 

fame Under the galiht in the living room 

Wilbur twisted and twated the precious box 
of pasteboand, worth half cent at a container 
Sob untald mine as mans compas toad 
fight. ‘This was the 
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in history, It became 
resent-day form of 
balance of all 

airplanes. 


"Wl Ta like to srap with you about your 
le maying, "butt 

‘As you aay, it makes my 
‘Abd T goes youre on the right 
thowe les of Jour on foreandat 
‘Sieaning longitudinal or rota 

Beck equlbtes) 

it wat a great night, which Orville doubtlew 
coke ih xtra vin in par de 
rok of golny upataire om all fours aap 
cach step, with his hands te 
the flora of Kicking-up hs hee as 
rch umed fo do in boy 

en report some invention tobi 
Whe itn “AU twenty ight he wa 
Tota bay remains 


‘we can imagine 
Took right 


practical 
track wi 


AETHOUGH the brothers were now work 
ing in the bieyele shop sixteen hours a 
dday—at least it was open to customers from 
fix aat, to ten w.at—they found time to test 
their discovery of the twisted box. They built 
their fist model, the first crude ancestor of the 
airplane. “It was a box kite or biplane with 
‘curved surfaces and open sides, five feet wide 
fand thirteen inches deep. Its ends could be 
twisted or warped in the air by means of four 


Scat 
Tt ac omer te 
eee wns re Toma a 
See i ie es 
Picea pee tape 
escorted by a gang of boys who thought it 
Fea ht por eee 
iy ead Tata coy 
Beye jars tht ta 
Ftd Ke 
Sieaee 
SCART tesa nae 
ieacinecpe te creat 
biplane and thus guided it paonah the air. 
a ia et ie 
soi ed ele ea 
Geist ht ie mat 
est 


DESPITE, some onkities in the kite’ con- 
uct, the Wrights felt they were on their 
and the next step was to embody the 


twisting principle in a man-carrying” glider 
They planned the glider that winter. “Aside 
from ‘device, the construc. 


wm wari 
by Weakest dersoped ty Sting 
Chanute. ‘This was one of many glader 


inated 


practi d prom 
feof becoming a locomotive, Nor were the 

i to. their predecessors for 
curved surfaces all of which proved to be radi- 


cance 
ith nteral balance fair 
suggested 8 herisontal 
iat stability ns well a toe 
ity Hawk was chosen fora tral of the ma- 
chiun on inlorancton fre the Wester Bereae 
St Washington that it was s place of steady 
‘rind stable heights, and plenty of sand £0 
{ive landing or ponsble drops from the sr 
‘Through pring and. summer the, brothers 
toiled at their glider in time stolen from 
brisk bicycle trate. Ash sibs were steamed to 
Seu, seats shaped and Sted with a home: 
rma universal ‘c per! 
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Than *70 
ja Week-Write!| , 
Me Today! | MONEY -MAKING 


‘A definite program for getting ahead financially will be found on 
page four of this issue 


Travel for “Uncle Sam” 


RAILWAY POSTAL CLERKS 


MANY OTHER U. 5. POSITIONS ,¢" 


$1700 to $3400 a Year 
RENT BOYS— es — 
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can | get into 
Aviation? 


Read this Answer from 


A World Famous 
Trans-Atlantic Pilot 


|ATION is waiting for no one! Land- 
ing fields, plane and equipment 
tories, air lines, service and sales organiza- 


‘aie lh 
fhinb to the top are the men with 
PACTS unuor them 


‘You Don't Have to Fly; 
40 Jobs on the Ground 


I wacren winron 
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Aviation Institute 


WALTER HINTON, President 
1115 Connecticut Avenue Washington, D.C. 
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The Real Fathers 
of Flight 
(Contnad from pr 188) 
flat so thet wines over 


the wing structure. Will 
“renae, They 


ik around Sept. 1, 
1900, taking the materials and a camping out- 
fit. ‘At Norfolk, Va., the pioneer found that 
spruce sticks were short, eighteen instead of 
twenty-two feet, so that the area of the glider 
wwoald have to be reduced from 200 to 165 
Square feet. He had worse trials and tribula- 
ons ahead, A Elizabeth City, NC. he em 
gaged a tub of a sailboat to voyage down 
marshy Pasquotank River and across Albe- 
marie Sound. Captain Israel Perry, who was 
‘tho the crew, became hysterical when they 
fan into a Stor with os of anc ran ther 
fear, so that the landlubber passenger had to 
take charge and save the ship. 


[%, TOOK « week to make the OoO-mile trip 
frou home to the fishing hamlet of Kitty 
Hark point on a strip of sil thrown up 
by the Atlantic for many a league along the 
heen coast, separated from the mainland 
bby shallow waters of Albemarle and Pianlico 
Sounds. The strip is one half to three miles 
wide. ‘Kitty Hawk is on the landward side at 
| ne of the wider parts six miles from historic 
Hoanoke Island and about sixty. miles north 
of dreaded Cape Hatteras, While setti 
‘cup, Wilbur stayed at the home of the 
postihaster, Willian J. Tate. One day there 
tras a bit of dialogue like t 
palsy T we your sing machine, Mrs 
Tate? 


the siteen, having served its fist purpose, had 
‘been turned into gay dresses for the litle gies 


ISTLE jn ister ao 
ONC ert aie oer 
sembly of the glider. Their wall tent, twelve 
ipa tad ie cea Tah 
iat et id 

‘se aes ooo ak 


T give the reader three guesses» yes, bicycle 


“Let's try itt” we can hear the impatient 
brothers ejaculate together when the glider was 
winged but yet lacked the front horizontal 
ddr. 

“They hurried it out incomplete to a sand 


dune, ted a rope to its nose, and with a feverish 
bnlesing let Bolus take the steed. 
Turraht This was the reality of four years 


enraptured ereators. “What a kite—no, what 


crse for & man to mount and ride on! 
Now they had to ride; regardless of their set 
sm to proceed slowly. They pulled 

sus to earth and Wilbur stretched himsell 

fon it, face downward between wings. Orville 
fradually loosed the rein. Tt gamboled upward 
‘with almost as much vigor and steadiness as 


Tad teen his 
tow he was 
tthoard? 
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‘The Real Fathers 
of Flight 
(Continued tm mane 0) 


yh hae oe 
“se 
ar rapangtetint 

atc crte arcteten 
aie ioes ie 

gi naa tine 
creak a ale 
S"SLemme down! Lemme downt 
ae 

cn te eo! 
seer tt ti dott 
ouside, Then hs vndertel ther 

atte i 
iter es corset 
an altitude of something like eight feet. 


JRVILLE was next to ride. He went much 
higher and had to jump all around that 
toon’ back to save his neck while 
ran lckety split downhill, "The wild 
Hie ended. with ‘mild’ smash from which 
Orville rose unscathed. Repairs were soon 
re oth rt lean rer as at 
ached. ‘The brothers tok tars a8 jockey 
Kalter rope stil ted to the steed. Uatike 
fling prderesrs who el ating pos 
flon, they rode in recumbent face downward 
Bestar fet hook over a teat ar au ly 
Frac hip ina ight ut ovabl cradle, 
wes An support. with bands yripping = bat 
{hat moved the elevator rudder shend. As the 
Iipsradle rocked sidewise it wire connections 
the exible wing ends, rusing one side 
TTT the oer a alert new 
jon Hike twisting’ and ‘untwisting & paste 
board box 
"The pier was tested with varying loads 
“ut fad put through its 
‘cond eontrl of its hovel device, 
iti ere aur, Wee 
vere surprised by resulta very contrary to ac 
Septet ers "There wan ball the bead re: 
nce framing calculated by Chanate and 
iting power was much less than the wing 
carve shoul produce according to the Lilien 
thal table of kir pressure. "They thought per 
bapa they needed more curve and. eleth wore 
alright than, sateen. Could Lilienthal and 
‘Ghanate together be wrong? Well, they would 
build another machine nest year and make the 
‘wings adjustable to various curves 


EANWHILE they moved camp four miles 
south to Kill Devil lillsoas to have sore 

teal jaunts om their air nag. The sand str 

hhere Is about a mile between ocea anc sou 

Kil Devt itil called throught 

in the 


Lemme 


ie ape extend ees 
sean Se ere ara aon 


fay 
wind fell oa favorable spend of fourteen 
Salo and they mae abut den bot 
ide” Postmaster Tate went slong to, 
fetch the machine: He and ont ‘af the 
brothers the other sding—-would hold op 
Pani ods of the lier andra dowol with 
PPkeainnt te wis An the biplane went Tre 


its pilot shimnied his hips to keep sidewise 
balance and with his hands shifted the forward 
horizontal fin to maintain a fore-and-aft even. 


Heel UIE wa 6 leapt dincvery that the 
lt dd not have to make a tworpoant 

Wie bs it tek nad vet's tka sop 
Tecumbent at twenty miles an hour.” Sand 
kiew up under the skids on landing and it was 
newifl to shut eyes. (Conia on pu 158) 
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George Field of Penasylvania is jst 2 

tegeler fellow fll of pep and ambiion 

HE waste a bicycle, bscall equipment, 

Po ta of other pies which Coc 
ean 20 easly cara. George bad 20 

‘way of earning for himself these dandy 

Fore ga hebtae 5 mami of he 
I Club of Junior Saleen 


te ete, 
Esmpaion sof Call's Te National 
ae a 
re 


ilding 
Tari 


You Can Do 
The Same 


What George does you cin do, Doo’t 

wait noth day to ign up with this, 

{nappy buach of boys! Send your name 
licen on the seached coopon, 


Me. Jim Thayer, Depe. 84, 
Ths Grell Pala Ca 
Singtel, Oho. 


Des Jim: T wane ca money and win prac, Send me a 
Ped of mapa oad lanes 


AVIATION! 
Get f 


TRAINING AT PARKS 
WORLD'S GREATEST SCHOOL! 


‘You can second! Youll never ace greater opper- 
funilte Paste has wer 8175005 Spapmeet 5 
SoSShe pebdectieepannes—Soplete_ ‘Shoe a 

‘egineoe great airport Packs cert 
‘rerything i thorugh trising 


GROUND AND FLYING JOBS 
PAY $75 TO $500 A WEEK! 


Finis the drawis 


ob emma aoe vil cone eat 


send it to us. 
Tike to draw, you should by’ all 
means train’ and develop your 
talent. Good drawings and de- 
signs for advertisements, posters, 
hooklets, catalogs, ete are a 
necessity to modern advertising, 
and men and women with ability 
to make them are well paid. 
Test Your Art Ability 
When we receive || 
FREE your’ arawing, ve | 
will send you! a correct print of 
the complete original drawing, 
and also our Art Ability Ques- 
tionnaire. This interesting test 
reveals your natural sense of de- | 


ier, col, proportion, perspective, 
te." Te will be ceitiined by Federal 


Irsirastorss and Jou wll Be fronkly 
{3id' wnt your soce fa 
Learn in Your Spare Time 


at Home 
‘Tho Federal Course has transformed 


, ls give you the 
‘riticism, and brings you to 
int in the shortest pom 
ind ws your drawing, and 
be sure to write your 
rrame, address, age and ve 
‘upation a the margin. 
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(Contin from meat 157) 


‘The glider went forward against the wind 
‘miles an hour with reference to 


ee cent of profit in thee 
Setabhs comstinelen to human 


Hawks You'll Geel your interest amd 


Absorbing the health rays, while other oils wich 
‘6 peanut oil and olive oil show snow white 
inguin, 


an hou 
thera s wily pct Oost 
‘ays widely practiced One 

Inte north of Eagland, or fntance exposes 


its bread to the rays. For some time past 
Kona have expr al the, ll tthe 

it which sterilize it thoroughly ad is al 
sid to increase the content of such minerals as 
calcium, valuable for bone-beilding 

"These are the atest triumphs of ultra-violet 
ght "Pehaps they ar the rats ofall for 
ty bring the golden rays of bottled munshine 
to the shadow-dwellers of the dimmest tene- 
ments, and to sunless inmates of office prisons 
i our great cities, 

‘Now everyone, by proxy atleast, can bask in 
the sun rays that our distant ancestors wor- 
shiped and that our modern “doctors. have 
found 10 vital to health and happiness 


=] Me U.S. 
| Govern 


VALUABLE 
‘COUPON 


Mail ittoday 


REE wie 


MEYER BOTH COMPANY 
‘Ave at 20th St. De, Chicago Ik, 


RAISE CHINCHILLA 
Fu TS 


[“STAMMERI 
“Ts@useand Gre” 
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sneha cares ftclont, satisfactory service te inventors nad trade: 


Poa I i 
Strict Secrecy Preserved—Write 
Me in Confidence 


‘Allcommunications, sbntchen,druwine, se, ae held im tictnt confidence in strong. 
‘in “broprot fle, whch are acemaile Say tm uthorind moematme of my mal 
Festicesto write me fallyend frankly. Its protebie that Team balp You. Fight 
‘Mlerencen, Bat FIRST chip the coupon and get my fee bouk. Dw THAT nsht 


- No Charge for Information 
On How to Proceed 


‘The booklet shown here contains valuable taformation relating to patent CLARENCE A. O'BRIEN 
Registered Patent Attorney 


Saperecom aa nets 


Registered Patent Attorney 
Member of Bar of: Supreme Court of the United Seateas 


Gert of Appeain, Dntict of Columbia: Supreme Courts 
‘District of Golsienbia; United Seates Court of Claima. 


PRACTICE CONFINED EXCLUSIVELY TO 
PATENTS, TRADEMARKS AND COPYRIGHTS 


ey 


AMILLION 
DOLLAR 
CAN OPENER 


Brings Fortunes 
To Agents 


AS AMAZING story of big earn 
aing "written today by hand 
ruen aa the reslt of a revolutionary inves 
tion in ean openers. It may. seem almost 
incredible that this revolutionary house 
hold device ‘could well 40. 
fast that men could double 
and see at ‘neomes in 


‘conv eg eee tne 
the story is ready for ambi- 


tious ‘men’ who” mail ‘tho 


coupon below. 
Nothing Like It 


elamore tha unt nan 


Bea oie th rin ton 
on eid oyu eu a 


Gomteat States Mi 
P Sseo ey Ato. Doe Bases, St. Loui, Mo. 
E Messen me lacte and details of your Free 
preload : 


State 


) Check here if interest only in one for your 


[ODEN three and four-way, switches 


na Yo turn on the Tights in a 
eee ee 


x 
ftten to extinguish the Tights in attic or 
Slur Kase feet mrt sapped wih 
Ininiature trandormer that’ screws, ato 
I night with a subse light i 


latest thing in heating, we found, i the “gas 
burner,” lance that trans, 


is Your ca » one that 
burns jas. This new burner—which, by the 
way, looks so much like an oil burner that you 


might easily mistake one for the otber—coo- 
serves the heat, directing it by refractory sur 
faces squarely against the side of the boi 


fare new, improved oil burner models, 
two, for 1929. One well-known architect told 
us that he never plans dling tay ithe 
out making provision for posible installation 
‘of an oil burner. Evidently sbo 


"furnace man,” a device run by at 
tlectrie motor, that wales your heating plant 
‘ith coal continonanly without attention, It 
moves is own sabes and stows them ia 8 
‘Sintalnee for easy removal 


ELECTRICITY, we learned, cannot yet 
‘compete with’ gas, oil, ot coal for house 
Iheating as whole. Bat now portable electsie 
radiators pig into, wall to mpply 


extra heat in-a chilly room on very severe 
in spring and fall when the 
"They ‘are light 


inter dave, 
furnace is tot i operatinn. 
‘enough to be carried anywhere. 
“Ths year mayo 
‘cooling of 


true 
Semumnc, fc nse sf or lrges tet 
festaurants are artifcally cooled at” prsent. 
‘Todate, we learned, no reeigerating plant bas 
een devised Unt is Inexpensive toongh for 
the private home owner to install. But cme 
manufacturer told us that he wall place such a 
device on the market within a few months. Tt 
will operate, for private homes, in conjunction 
ith s heating aed sizowashing plant that he 


already is manufacturing, and will cost about 
fas much as the rest of the plant aeain. j 


SS eee 


PATENTS 


TRADE-MARKS 


intr tn conker 
erly answered, 


AN IDEA 
Peers 

Sana “A 
Ses means cee 


IRVING L. MceCATHRAN 
PATENT LAWYER 
Formats with and puccnnar to 


Debra Wogiogen BS 
TRADE = MARKS 


“Wif600'Necded inventions” 


‘a 
aude] 


wate 
ae 


MASON, FENWICK & LAWRENCE 
PATENT LAWYERS 
600 fe Ste Ne W., Washington D.C. 


A definite program for getting ahead 


financially will be found on page 
four of this issue. 


ENT COPYRIGHTS 


OUR OFFER: 


Your First Step — The inventor should 
write for our blank form “RECORD OF INVEN- 


returned to us together with model or sketch and 


description of the invention for INSPECTION 
and ADVICE FREE. 


Our Five Books Mailed 


Free to Inventors 
Our Mustrated Guide Book 


HOW TO OBTAIN A PATENT — 
Contains full instructions 
Paten Mernat and 100 Me: 


OUR TRADE: MARK BOOK 
‘Shows value and necessity of Trade-Mark Pro~ 
tection,” Information regarding. Trade-Marks 
and unfair competition in 


OUR FOREIGN BOOK 

We have Direct Agencies in Foreign Countries, 

and secure Foreign Patents in time 
thd at iowest costs 
} Progress of Invention 
Description of World's Most Pressing 

blems by Leading Scientists and 
Inventors 


ALL COMMUNICATIONS AND DATA STRICTLY CONFIDENTIAL 
INTERFERENCE AND INFRINGEMENT SUITS PROSECUTED 


IMPORTANT! To Avoid Delay! 
YOU SHOULD HAVE YOUR CASE MADE SPECIAL IN 
OUR OFFICE to save correspondence, secure protection 
and saely fling data in the | Patent, Offes. “To secure 
ion of your case se ‘on account 
With model or shetch und deseription of invention. 


PROMPT SERVICE, HIGHEST REFERENCES 
‘REASONABLE TERMS 


Mate ., Wachington, D.C. | 
{Gextlemen: “Pleare send me FREE OF CHARGE your | 
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Tinka er 

ow fwd ro wal ae Leotd at down pethe plane 

2 a eda ere 

Sasi peg enon eet 

Eo nang 


‘Niagara Method Showed Me The Way 
oft arg eh Saran 
Rls ea Sere* Toad te book od knew 


Clip 
Sareea sea 


Ronald G. Weight, Director | 


ss id foes Re Pa 


If You Had Millions 


to tin 'bis blue at tenmas and to captain the 
Poabroke Calleg ten 

young fellow just turned twenty-three, the 
tx ener sath to Cie to devon 
the Chile Copper Company. «fresh Gage: 
hin mining project. Wha he had put the 
Irasiness on its feet pipe water in fom fort 

‘tray, transmitted powee from the sex 

test cghiy tiles of k's mining teen of 
{0,000 wos a-twrningin the desert, ad started 
to produce more los qrde copper, at lover 
tats thas ny other aioe the peti Horry 
Guggenheim fet that he could sally leave the 
Sob" other bands 

a March 1017 enjoying a short holiday in 
Hd berate tos Amram ho 
ra skplcoss week! pay aa ener 
Tmounly imported pest isthe bet which his 
‘uty wa destined to enters month later, 


FE BOUGHT » Curtiss fying bot amd re 

Sei his fst piloting struction. He 
turning North, he organized = group of his 
friends into a unit of aviators, and eventually 
was commimioned Lieutenant, Junior Grade, 
in the Aviation Corps of the U.S. Naval 
Heserve. 


commercial bine for good He hd ost his 
taste f 

felt that he could no longer lose himself 
in business and that to try. But 


| CP HE anewer came in « meeting with Chan- 


‘llr Elleworth Brown of New York Une 
very.” Mr Guggenheim was asked by the 
Siowstor to aon fn ‘counee i 
Sppartuniy foe which be boss nekegs 2 

tunity for a 
‘Dhicepreialy in ine with his experience sod 
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Practical educators for 

all Engineers, Firemen, 
Machinists, Blectricians, 

and engineer students, § 
Eight valuable, up-to- & 

date Guides treating on' 

{he theory and practice =k — 
totem fannectag ia 
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oS price 
ERR Aa ae 
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Anyone CAN LEARN! 
savor ae 
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(Cent rm pe 2 | 


Acronuutcn and Harry Gugseacim became 
Now every working dey nds Harry Gugren- 
heim busy in his office, toiling to adva 
time when a winged humanity will broaden 
the senpe of its travels and its thinking so as 
to inclule the entire world. ‘And that day, be 
firaly believes, will come within our lifetime. 
1igOh wht do you base that Ble ake | 
"On the extraordinary developments now 
taking place in terodynanic design snd in the 
‘construction and operation of aircraft,” was 
Be caer io stn the coming of 


Teanbility ‘of fying axa mode of everyda 
tranmordation, Che pepo of th count ‘wi 
Innve to acquire the altitude of fa 

fidence tows 


HUE average man's atte tan ai 
travel today still skeptical,” he. con- 
Lime "Of cotes he is nteretad i rea 
‘of ying exploits and lad when his country's 
rite be reconb ‘Bet tn thn tac of 


Parndonteal basineas of defy 
ing gravity. with’ heavierthan-air machines 
He cay sod hi letters by alr mail, but he 
PT then eb the double puppowe of | 

then in bri arpowe 
the Guggenliim Fund: to belp salve the re 
fining undametal probin of wiaton a 
{o'overeome popular skepicinm of 
Prrtation 


replied. “The produce 
tion of an aerodynamically safe plane; the 

of fo, one of the fyer's aot mmeriless 
tnemtien, the development of special aviation 
aie! nays and the overcoxing of sleet con 
ions.” 


the told me of the great international 
Safe Aivcrft Competition hich the Fusd is 
ww conducting to help find the solution of 
fiat and perhaps most important of these 


‘BRUT sind you,” he aid, “that is not the 
EY a for the competition. Tt is 


design. But, at the same time, we expect 


silane travel is basally 
‘as safe as railway and steamship transpor- 
tion!" 


‘The somotiton probably th, big 
tempted oe Ean ‘eathority S 


Lindbergh said of ie that "it ought to result 
n'a ship comparable to the automobile for 
eary and safe operation, 

lle Wright is choi 
tional contest, whi 


the winning designs 
have been made—five from this county, a 
ny by eth mantactarr, an oe fom 


Rat we sim to doz” Harry Gaegenbcon 
‘ezplained, “is to encourage the 

‘of safe aerodynamic qualities of te 
Scourdance With, the’ (Conon ec pane 41) 
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by Request 
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movements, Sat freon 
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PATENTS 


MERLE ee MONE ACER 


we TE Sou rate " 


NVENTORS your ioe 
YOUR IDEAS 
Send for our Guide Book, HOW TO GET YOUR PATENT, 
and Evidence of Invention Blank, sent Free on request. Tells 
our terms, methods, etc. Send model or sketch and description 
of your invention for Inspec 
tion and Instructions Free. 
Terms Reasonable, Best Ref- 
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jentibe method of 


Ppa 
100% Improvement Guaranteed 


lon 


If You Had Millions 
to Spend— 
vad. 
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plane that will land more slowly: roll only = 
means 
i ate set ane 
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Bei chee wooo 
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poke ete gan 
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Seat 
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"THE contest will not close until October 31, 


juced in the 
fe requirements 


eoeak Coen en ease 
octteray iene, Gina 
ee 
phen 

Jia bes 
‘mous good-will tour of eighty-two cities which 
mesh sae 
Sone poeiel are nag 
Sg tae mice oe eg 
oe owe er see oe 
LE far 


‘Two biplanes, a Vought Corsair and a Con- 
solidated NY-2, are used in the fog-fighting 
‘Organization. Each plane is equipped with imo 


instruments designed to give the pilot 
the thickest weather and to 
ony the frou 
robbing fog ot its 
or 
og question naturally led to the next 
problenrSthe Jevelopnent of special meteor 
wl aviation. Mr. Guggenbcim told me 
hat the und, ot loog ag establtbed 


tre 


tal Kin Rt erect 
Ail times, the 


-MAGINE, street of the 

‘arial equivalents of stop, go, 
tion signals, which each hour and hal, fom 
6:30 dock in the morning until $:30 o'clock 


CG. Rouby, of the Massachusetts Institute 
of Technology, Consultant of the Fund, as 
‘Prominent in organizing the work. 

‘While on the subject of the elements, I 
asked Mr. Gi ‘whether he felt that 
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‘Spectacular transoceanic flights should most 


on IL soasanan te ths dence at as we will 
‘eipment that will make all Eylng safe! teach 


{Ender recat conlitons wear onerining 
‘our penonel and equipment in und 
taking such feats. ‘The splendid historic ex- 
patel nde, Byrd, Chamberlin, Mait- 
land and Hegenberger, Brock and. Schlee, 
Goebel, sad others were very impor 
‘means of arousing the public imagination. But 
this purpose has now been served. 

* And wat ofthe future of the lighter-than- 
i ship?™ 

“At the moment the lighter-than-air craft 
scems to offer the only practicable means for 


velopment of seaworthy, multicengined fying 
Toate “America, which formery ied the ward 


in fying boat building, is now far behind Ger~ 
‘many and England in this regard.” 
oH ~_ Earn money at home, 
“ GPEAKING of transoceanie ying.” 1 put this fascinating 
women—aod Miss’ Amelia new way, In spare 


ve recently distin time 


We Show You 


‘aviation, of will 
2's game? 

1 contrary to 

‘not confined 


ral public 
he pilot; though 
fand, ina sense, symbolizes fiving’ to the 1 
(nd woman) in the street. Hut don't forget 
that a large ground personnel is highly exsen- 
1, for ‘one, see no reason why women 

js fied, as well as other 


naine; You 
y every minute yo dee 
people do it 


i 
rake S10 t0 8 

alt grote 

ex Think of decorating 
Hating Shel, forex re 


| Present.” jiring onl rs work and 
typ tben Yo" think that all people are St to Fain n profit of 10.50" What 
I her work ould bao. inter 


By no means! On account of the great ex 
ness required, the 
Pike cxepton the 
be physically ft, particularly alert possess 
most perfect codrdination, be well-trained, and 
Ihave long experience: Mut these requirements 
fare bound to be eliminated in the future by | 
the greater simplicity and safety of aircraft 


UNDREDS of young men are deep! 
| ED crested’ in aviation ax a career, fact 
attested to by num 


esting and pay’ no well? 


No Special Ability Needed 


nal association, of homeworkers 


follow the simple dew 
el Andre P 


et Secrating’ we ad 
ceived daily by fart bookends, Erewing curd, Gai nod 
For that reaso : : 
heim to ee uit of materi 
Tet You ean cartel 


What thourands of ptbers are doing i Fireside Indus 


Business / 


‘tate Froth ewan 

ica atcetecinlag the Satan! Caner: | sti cel” Ves te 

Ee at oy seme | sity, the University of Michigan, and the Beautiful Book FREE 

Pasz ESSERE | Calveniy of Washinton trated in 
iraiion as Easel other elation) 


eee Starts You! iain of en je A 
bers, whore task is to solve the problem of | FIRESIDE INDUSTRIES 


eronautical education jm the petoary and 'B, Adrian, Mic 
Sccondary schonls throughout the gouty Len anichncy rience 


car ea ies a Rete 


“The fuiure expansion of aviation will natu 
rally depend largely on the character of its 
| personnel. "Young (Coinud ox pv 168) 
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pects 
I wish 
ase 
had his job 
“He hasn’t been here nearly 
as long as I have, but he’s 
earning three times as much. 
Seems to me he’s the first man 
the firm thinks of whenever 
there is a good position open. 
7s makes good too. I 
wish I had started studying 
with the I. C.S. when he did.” 


Are you just wishing for a better job 
too? Are other men getting the promo- 
tions you'd like to have? Are you letting 
the precious, priceless hours slip by 
‘unimproved? 

‘You know as well as we do that you've 
got to earn more in order to earn more. 
‘And you know, too, that the best way to 
earn more is to take up a course with 
the International Correspondence Schools 
and study in the spare time that most 
men waste, Isn't it better to start today 
than to wai then 
wish you had? 


ing ct" setion rm ore pas sa 
Le tere ee 
a 


iy the astonishing achievements in aviation in 
thea pers have bem eager Uo ake 

it opportunity which is rapid 
Commer! development offers 


“We, toa, receive numerous requests from 


pat 
fo what extent a trained 
fand to discover the best methods of supplying 


it 

“And this is what we found: ‘The air trans- 
port companies that answered our question- 
Dire stated that most of their pilots were high 
school and college graduates with aeronautical 


hundred hours of ying is the minimum re- 
aquired few ‘pilots by’ the se transport 


Kfost plots, they wrote, received their 
ing 


the regular Army: or Navy or in 


Corpe A few gained ther expe. 
Hence in the commersial Bel. But the most 
Ucdiable experience for ther pilots, 'an the 
companies ope ty is a combination of Army 
way deveoped tat practically all sicrat 
“Ie f : rt 
manufacturer employ aati i 
f cngincring Tepartments.. But. while 0 
technica! education fr deemed emeatia, only 
{aul percentage of the graduate engineers 
Smplayed bad parued specialised courses ead 
"degre in neronuatical engineering 
highly pecs tnnieg  apptent for he 
Answers showed that, in employing siditional 
personnel, the pefercnce is given to graduates 
“The replies revealed that, aeronautical 
fates ere pecially needed in engineering 
[fpartments where a Knowing of draftmnane 


Sip and arta is Geired” For 
feck shop forten,pevinsarcrat sene 


Here Are Correct Answers 
to Questions on Page 56 
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Here are the Correct Answers 
to Questions on Page 56 


(Contin om se 08 
of Sigmar The distance to, thei 
Teanured in-niuch the same way. hy sight 

the pul ene eek rem son Cafe ti] 
the ‘tum. ‘The sare similarly are measure, 
tning the diameter ofthe eritof the cath, 


188,000,000 miles, as a base for the triangle 
4. Science knows more shout what comets 


hey may appenr, circle around out 
fun, and then water off to visit other cn 
‘ern, The omet isnot sad. Even the bright- 
‘at and most wubstantial looking partis thinner 
than the thinnest part of our atmophere 


5. No form of life known to man could exist 
Tor a moment on the moun. It is completely 
dead world, Tt hax no almosphere nor any 
rater, two essentials to life us we kuow it- 
‘The larger planets—Neptune, Uranus, Saturn, 


Se tho poe ee ay my bere 


fay belated. eth tbe fe Ure sony 
resemble the life om this earth as it was count 
fee ages ago when inoaury Sourtabed, Tk 
team gel ts eames thet outlet ou | 


he moon passes between ana 
its shadow is cone shapes. If the moon 
‘were smaller or farther away the aper of the 
tome of shadow would ot touch the earth, 
‘and a total eclipse would be impossible. 


J. The relatively thin ring about the planet 
Saturn probably consiate of a warm of mcte- 
frie stones rotating about the planet just as 
ddoes the moon about the earth. The ring is 


‘oot more than 200 miles thick. 


8. No one knows what is beyond the stars. 
‘The infinity of space seems to be beyond hu- 
rman conception.” Even the fact that our most 
powerful telescopes reveal areas where nothing 
‘an be seen is Dot sure proof that there are 
no stars there. ‘There may be stars so far 
‘away that ther ight rays cannot be detected. 


* pa st ei oh we 
Sefeie atau 

edmeope: he be Rt ofthe hy dag 
theiday might rotted ros Seat 
Fe Bis baht oboe 
are were as aaveatbeas tne ty would 
appear ist a back nthe atime 2 now 


ie mig Without atonpire, the 
Til bleeds with sare cine 


10, While the stars spear to take the 
Tight, from them is absolutely’ steady. 
twinkling is used by the refraction 
fir currents in cur own at 
ftmosphere were sill and of 
perature, there would be no twi 


Trap High-Flying Insects 
J[NSECT taps attached to aiplanes have 
found the pink boll weevil moths and other 
injurious inseets, at altitudes and distances 
prrgiuly suspected, investintocs of the 
8, Department of Agriculture working with 
Mexican oficials, report. 
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7 Everywhere 


In almost every industry—everywhere that tem- 

Ficos Altituie and : ‘ 

For iucuidtarcnctes perature control is a problem—There is a Fjcos 
furnivet len" Instrument to correctly and efficiently do the 

job. 

Tyeos is always the trademark of accuracy and 

precision. Aviators and explorers take the 

gamble out of their lives with Jiccs Altimeters, 

barometers and meteorological instruments. 

Manufactnrers no longer gamble vast sums of 

money in material and labor. The accuracy 


Tycos Aviation Instruments 


oA full line of Aviation Instrue 
ments for Planes and oir Ports 


and perfect action of Zicos Temperature Instru- 
ments eliminate waste and spoilage. 


Taylor Instrument Companies 
ROCHESTER. ss USA. 


Canadian Plants fiw BUILDING, TORONTO 
SHORT & MASON, Le, Manufacturing Duteibutors in Great Brain 


To Manufacturers tnfermatie 


— incer will consult with you om the applica mete 


ie ~ SLXTH ~ SENSE ~ OF ~ INDUSTRY 


ycos Temperature [Instruments 


INDICATING - RECORDING ~ CONTROLLING 


This is your car— 


. and you don’t 
have to park it 


WEEN you have an errand down town, 

the street car takes you there and brings 
you back; you don’t have to worry about 
whether it has gas and oil and water, you 
don't have to watch out for the traffic lights, 
and you don’t have to search for a place to 
park. Ie’s the safest and the least expensive 
form of transportation, and it’s always running. 


More and more, city automobile owners are 
finding the street car a satisfactory individual 
solution of the traffic problem; and every 
individual solution of this kind relieves the 
congestion of the city streets, A street car 
passenger requires an average of only six square 
feet of street space; an automobile passenger 
requires cight times as much. 


Transformed in the comfort of its appoint- 
ments as well as in the efficiency of its operation, 
the modern street car is bidding successfully 


“The eficiancy of seer. cot operation bas 
Toubled del te st dope The a dt sehen 
intcomidenle egies winproredeieare for the patronage of all. Even in this age of 


fonogram. The tame matk on tine aod the automobile, the street car is entering a new 


ioe. era of public recognition and service. 


| GENERAL ELECTRIC 


| WHO ELSE WANTS SMOOTH... SLICK 


SHAVES AT ¥4 CENT APIECE? 


1924 ITH 4 


25, = 
| CE 


KRISS KROSS 


